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"The Experimental-Industrial 20C-.KY DC Transmission System^ 
Kashira— Ifo scow" (in Russian ). The booklet shoivs diagrams 
of the inverter and converter stations in use on^this line, 
gives details of the cable structure, describes the various 
types of rectifiers in usCj, as well as methods of grid control 
regulation, and discusses various maintenance and operating 
problems. 
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Co "The Leningrad Scientific Institute for Direct Current Research" 

(in Russian), It describes the work of the Institute in connec- 
tion with various pending projects,, including the design of the 
industrial high-tension DC transmission line from the Stalingrad 
Hydroelectric Station to the Donets Basin, described as being a 
500-kilometer system with a capacity of 800 Kv and 750 l&f. 

Additional details are given about the Kashira— Moscow line, 
described as the principal ejqDerimental base of the Institutco 
The booklet also discusses hi^-power rectifiers being developed 
at the Institute. Pictures of experimental high-power transformers, of 
a 4 e 3 ''' 2 iillion-volt impulse generator, and of other high-power 
equipment coB 5 )lete the volume. 
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/ CONF^RENOE INTERNATIONALE DE GRANDS 
R^SEAUX ^LECTRIQUES A HAUTE TENSION 

113, BOULEVARD HA USSMAK,' PARIS 
SESSION 1056, 30 MAI — 9 JtJIN 


THE EXPERrilIENTAL-INI)USTRI4L 
200 KV D-C TBANSMISSION 
STSTEm KASHIRA— MOSCOW 


SUMMARY 

This paper gives characteristics of an experimental 
200 kV d-c transmission system KASHIRA— MOSCOW 
having a capacity 30.000 kW; it was commissioned in 1950 

The length of the line is 112 kilometers and its rated 
voltage is 200 kV. Energy is transmitted for industrial pur- 
poses. H is an additional connection between ’the Kashira 
State District Power Station and the Moscow Power System. 
It is the main experimental line for invest igat inn problems 
of high voltage d-c transmission. 

The general scheme of power transmission, the cable line, 
convertor stations, mercury-arc rectifiers, grid controls, regu- 
lation and protection are described. ^ 

The paper gives also some data on maintenance and prin- 
cipal faults interfering with normal operation of transmission 
system. 

In conclusion brief results are given for 5 years of exploi- 
tation of the transmission line during which 600 million kWh 
were transmitted. 


IKTRODUCnOS 


Power development in the USSR and the necessity of utiliza- 
tion of water power resources remote from the centers of distribu- 
tion put forward the problem of transmission large quantities of 
power over long distances. 

The use of high-voltage direct 'current for a long-distance trans- 
mission is stimulated by the great possibilities offered by this 
system, and its fundamental advantages as compared to alternat- 
ing current transmission. 


OFFlCli^i- USL ^UC{ 
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There is no probleTii of stability limitations for the line loads 
and for the long-distance transmission in ct-c system. 

The interconnection of several power systems by d-c transmis- 
sion makes unnecessary their synchronization and thus results in 
reliability of the whole interconnected system. Direct current has 
also other advantages such as the possibility of using either over- 
head line or underground cables. The high-voltage d-c overhead lines 
are considerably more economic than a-c overhead lines of the same 
transmitting capacity. The design of d-c underground cables can 
be realised in a simpler and more economic way than that of 
a-c cables. This offers great pccssibilities in development of e.xlra- 
high-voltage d-c cable lines. The d-c power transmission posse.s.^es 
a number of operating advantages due to the possibility of a high- 
speed grid control of mercury-arc rectifiers. 

The grid control scheme is also applied for regulation of the 
amount of energy delivered and effects its direction. It provi dese.xtra- 
high-speed protection, automatic reclosing and thus increa.-cs 
transmission reliability. In ca.se of breakdownof one of the d-c ca- 
bles there is alwavs a possibility of using the earth for the return 
circuit, i. e. to carry on the transmission operation with slight- 
ly decreased load instead of complete shut-down. D-c inter- 
connection does not involve increase in the amount of short-cir- 
cuit currents and thus can be used in a simpler and more ecoJioniic. 
way as compared to a-c system, which necessitates additional and, 
in a- number of cases, quite complicated requirements for equip- 
ment to effect interconnection of systems. The comparatively 
high costs and complications of terminal convertor stations 
make it advantageous to construct d-c transmission lines 
for long distance when the economy obtained in their con- 
struction e.xpenditure would prevail over the increase in costs 
of terminal convertor stations. Where the transmission has to take 
place over wide expanses of water, the use of d-c submarine cable 
is expedient as well as the use of cable for the short distances 
such as d-c interconnection lines for transmission .systems that are ^ 
not synchronized. * 

At present the intermediate switching stationsare not employed 
for d-c transmission lines due to lack of suitable design of d-c 
circuit breakers. 

In connection with practical realizationof new super power trans- 
mission systems that began in the USSR and the interconnection 
of power systems in the European part of the Soviet Union, the 
calculations of separate high-voltage d-c transmission lines of large 
capkitv for long-distance transmission are carried out at present.. 
According to 20th Congress of the Communist Party of the Soviet j 
Union directions, the 6th five-year plan of the' national economw 
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devclopincnl in the USSR during 1956 to 1960 provides for the 
construction of d-c power lransmi.ssion line to interconnect the 
Stalingrad hydro-electric plant with the Donbass and the South 
Power Systems. 

The construction of power transmission line Stalingrad — 
Donbass presents real perspectives of utilization of vast Siberian 
\\ater power resources inone united electrical system. 

In order to enable extensive experimental investigations and 
the study of various converting schemes, as well as the performance 
of rectifiers and other equipment under particular working con- 
ilitions. and also to gain the exploitation experience and provide 
training for the staff, the experimental-industrial d-c transmission 
was put into operation in 19.50. The transmission capacity of the 
line is 110,000 kW at rated voltage of 200 kV. 

Migli-voltage d-c transmission Kashira — Moscow is the main 
expert metital ba.se for the Scientific Research Institute of Direct 
Currents. 

This experimental transmission is used as well for industrial 
power supply and represents itself as an additional interconnection 
between the Kashira Power Plant and the Moscow Power System 
i.'tosenergo) high-voltage network. The total of 600 million kWh 
was delivered since tlie experimental-industrial line Kashira— 
.Moscow is in operation. 


TK.VX.S.MlS.><IOX SrHK.MKS 


The experimental plant for high-voltage d-c transmission con- 
sists of two stations; the sending or converting station at Kashira, 
and the receiving or inverting station at (Moscow. The above men- 
tioned stations are interconnected with two single core underground 
cables run for a distance of 112 km. The conversion of alternating 
current into 200 kV direct current takes place at the convertor sta- 
lion, the alternating current being supplied from the bus-bars of 
Kashira Power Plant at a v.oltage of 110 kV. The direct current at 
200 kV is conducted by the cable line through a distance of 112 km 
to the invertor. station at Moscow where it undergoes the inversion 
into a-c and then is conveyed through the station bus-bars into 
110 kV network of Moscow Power System. 

The principal scheme shown in fig. I represents the transmis- 
sion line on which research work was carried out during the pe- 
riod of 1951 to 19.55. The convertors are realized according to tliree- 
pha.se bridge scheme. Each station consists of similar basic ele- 
ments such as main and auxiliary transformers, mercury-arc rec- 
tifiers and line reactors. Main transformer is represented by a 
group of three single-phase three-winding transformers of the total 
capacity 36,000 kVa, combi ne<l as to form a single unit. The rated 
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IKVCRTtlR STATIOM (MOSCOW) 



/ — rectifier; 
oscillations: 7 


o • . , ‘'g- •• Scheme of d-c trans 

- reS" reactor; 4 — circuit breaker; 

— reactor, d-c instrument current transformer: 9 — d-c in- 

d-c cable 


I 

I 



oiiumem poicnil 
200 kV. 








(MYCRTOH STATION (MOSCOW) 




invertor station with two bridges. 

5 - voltage divider; 6 — damping circuit for supression of 
potential transformer;/t?— lightning arrester; 7/— air gap; 


sonic frequency oscil- 
12— d-c cable ^ kV. 
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voltage of two main windings being 1 10 kV for a-c system side, and 
170 kV for d-c station side. There are three mercury-arc recti- 
fiers connected in series to each arm of tlie bridge. 

The series connection of rectifiers makes the plant reliable in 
case of occasional arc-backs, since the remaining rectifiers are 
able to withstand the full voltage at the disturbance occurring 
in one of them. The voltage dividers are connected in parallel 
to the line of series connected rectifiers to provide equal distri- 
bution of voltage among the rectifiers. The suppression of voltage 
pulsationsof sound frequency is introduced in the convertor scheme. 
These pulsations may appear subsequent to the rectifier arc 
failure or may arise between the poles due to certain transient 
processes. 

The reactors of a low inductive capacity are connected in pa- 
rallel to each circuit of rectifiers on the anode and cathode sides 
to provide damping effect against high frequency oscillations at 
the ignition of rectifier and to suppress radio frequency oscilla- 
tions. 

At the convertor station the reactors connected to each line 
pole are used to reduce d-c ripple and to limit transient and fault 
currents which take place due to discharge of cable line capacity. 

The protection against internal surges is accomplished bv means 
of the air gaps and lightning arresters connected in parallel with 
transformer and reactor windings. The connection and disconnection 
of d-c transmission to a-c network is carried out at terminal sta- 
tions by means of the 110 kV circuit breakers. 

Facilities are provided to take the load and voltage off d-c line 
as well as for regulation of power delivered by means of a grid 
control. 

ft is possible to operate the transmission line according to 
symmetrical scheme, i. e. at the potential of 200 kV between the 
poles and 100 kV to ground, as well as by the scheme with one of 
the poles earthed, or by the scheme where the earth is used for the 
return conductor. The potential to ground in case of the two lat- 
ter schemes is 200 kV. An experimental d-c overhead line was con- 
structed along the cable line for the purposes of investigation and 
study. This line is supplied from a-c 110 kV three-phase supply 
through terminals arranged specially at the convertor station. 

The d-c experimental transmission serves for investigation of 
various convertor schemes, particularly for transmission perfor- 
mance at the cascade connection of two bridges with one recti- 
fier on each arm of the bridge as represented in fig. 2. 

The potential of each bridge is 100 kV and the pole insulation 
level to ground is 200 kV. Shunting rectifiers are connected between 
the poles of each bridge to provide adequate protection against 
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Both cables, for the line and ^ i > 

return circuits are laid in one 
common trench at a depth of 1.2 I 

*-5 ni at the populated ^ 

X districts). The distance between 
the centers of the cables being 

The communicating paper J 

insulated cable is laid above the ^ 

power cables in the same trench -oxM 

at a depth of about 0.9 m. The ^8- 3. Cross-section serial d-c cable 

submarine cable is used at cros- 'X'S® '""'’of MoscowCable 

sings tile rivers. The construe- , 1 - . 

tion of this cable is about the '""‘Ii'cfor; 5 — paper 

same with the exception that ^ with oil coTonhi”*"’' 

a more thick sheath and contin- '^-.'petaltized paper scrwnr^-“e"ad 

uous armouring of round wires Po*‘vinylchloridc taoe* 

are used. The two switching points wire a^;;ourr,^r^la;rof ca'biTyt^^^ 



Sanitized Copy Approved for Release 2010/04/30 : CIA-RDP80T00246A039800220001-6 


Sanitized Copy Approved for Release 2010/04/30 : CIA-RDP80T00246A039800220001-6 



/ 

/ 


are constructed on tlie cable line, by means of which cross- 
connections of cables are accomplished to effect the discon- 
nection of the faulty section of a cable. The electrode instal- 
lations at rectifier and invertor stations are designed for trans- 
mission d-c operating current with return through the earth to a 
distance of 67 kni (i. e. between rectifying station and the switching 
point). Routine tests and measurements are carried out by means 
of a stationary kenotron installation 500 kV, 20 milliamperes 
located at invertor station together with insulation punching 
device and the impulse generator for localization of cable faults. 
The routine tests are carried out with d-c voltage 350 kV of 
negative polarity, the duration of test is equal to !0 min. 

CONVKRTOR STATIO.NS; 




The main transformers, line reactors, current and potential 
instrument transformers (d-c and a-c) as well as disconnecting 
switches and cable bushings are installed at the open part of the 
station. 

. The general view of this station is shown in fig. 4'. The main 
single-phase transformers are of a three-winding type, 12,000 kVa 
per phase. The rated voltage of the two principal windings is as 
follows: the a-c side 110 kV, and the d-c station side’ 170 kV. 



The third low capacity winding is of the order 6 to 10 kV. This wind- 
ing IS arranged as a stand-by for auxiliaries. The voltage regula- 
Uon IS carried out by steps within the range of ±4x2.5 per cent. 
1 Ins IS effeted by means of a tap-changing on 110 kV side of the 
winding. The design of windings is suitable for either star or 
delta connections without any interference with the coefficient 



Fig. 5. Invertor outdoor station. 

Alain transformer (left), current transformer (front view). 



Fig. 6. General view of rectifier room. 
— 9 — 
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of transformation setting. The natural circulation of oil (and 
fans) provides sufficient oil cooling. Total weight of one phase 
■equipment is equal to 84.5 tons. The inductivity of line reactors 
at rated transmission current of 150 amps is about 5 henries. The 



Fig. 7. Rectifier and auxiliary equipment, 
r rectifier; 2 control cubicle; 3 — voltage divider condenser; 4 — 
active resistance of voltage divider; 5 — high frequency damping 
reactor; 6— insulating transformer. 
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reactors are designed for d-c voltage of 200 kV relative to ground 
The general view of the reactor is shown in fig. 5. 

The row of mercury-arc rectifiers is located indoors (fig. 6). 
Besides rectifiers this part of station accomodates the following; 
grid-control installation, auxiliary transformers (fig. 7), controi 
panel, switchgear for auxiliaries, oil cooling installation, work- 
shops for rectifier repair and faci.litia for their tests after repair 
laboratory, etc. . 


MKRCUBV-ARC RECTIFIKRS 


Various modifications of single-anode 
. metallic tank mercury-arc rectifiers are 
^ employed for conversion purposes at this 
transmission line. The principal data of 
these rectifiers are as follows: maximum 
current 150 A, inverse voltage 120 to 
130 kV (maximum),arc drop— about 35 V 
and cos =0.996. 

Cross-section of one of the recti- 
fiers is shown in fig. 8. 

The cathode spot once formed bv 
ignition is further kept on by e.xcitatioh 
anodes. The pumping system consists 
of two pumps, one of which is contin- 
uously in operation in order to provide 
vacuum in the rectifier tank which is set 
to be 10~‘ mm of mercury column. The 
other pump of pielirninary rarefaction 
is switched on periodically. Mercury-arc 
rectifiers and continuously operating 
mercury vapour diffussion pumps are 
provided with system of forced cooling 
by circulating transformer oil at a tem- 
perature of 14 to IS'^C. 

The insulation level of mercury-arc 
rectifiers withstands 200 kV to ground. 
This consists of two stages of insulation: 
the first stage withstands 100 kV to ground 
and is provided for the intermediate 


Fig. 8. Schematic drawing of mercury-arc rectifier. 
t — anode; 2— cathode; J— grids; ■<— excitation 

anodes; 5 — deionizing grid; 5 — igniter; 7 

screens; 8— shade; 9 — cathode cap; tO — anode 
insulator. 
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potential platform used for installation of rectifiers. When the 
transmission operation is arranged according to the scheme as 
shown in fig. 1, the platform is electrically connected to the neu- 
tral point of 170 kV windings of the transformer bank. However, the 
arrangement of transmission for operation by the scheme as shown 
in fig. 2, requires the above mentioned connection to be arranged 
with the middle point of converting circuit. 



Fig. 9. The equivalent scheme for tests. 


The intermediate potential platform is used for installation 
of mercury-arc rectifiers. Each rectifier is mounted on its indivi- 
dual stand at the insulation level of 100 kV to intermediate nlat- 
form. 

• normal operating performance the rectifier 

IS fitted with a number of auxiliary equipment devices; such as 
Ignition, excitation, grid control, anode heating elements, etc. 

The supply for rectifier auxiliary equipment as well as for con- 
trol circuits is carried out through control cubicle located in front 
of the rectifier at the cathode potential. 

■ controlling and measuring apparatus, 

I ndicators and signal devices are arranged in the control cubicle 

The rectifier auxiliaries are operated from the control plat- 
form (which is at the ground potential) by means of insulating rods 
the insulating capacity of which is 200 kV. The supply of 380 V 
for auxiliaries as well as impulse voltage for rectifier grid control 
devices is conveyed into control cubicle through the insulating trans- 



formers. Each mercury-arc rectifier is equipped with individual 
10 kV insulating transformer, the insulation level of which being 
100 kV. The transformer is made with four groups of windings 
which are not interconnected magnetically. 

The transformer to feed the rectifier auxiliaries and the grid 
control is installed on the intermediate potential platform next 
to the rectifier. 



Fig. 10. High power rectifier (left) for long-distance transmission line. 

The voltage for rectifier auxiliaries is supplied to the insulating 
transformer through distributing pane! board (located on inter- 
mediate potential platform) from sectional 200 kVa insulating 
transformer installed at the ground potential, the insulation being 


. — 1.1 — 
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The invertor station accommodates special worksltops equipped 
for repair and subsequent tests of rectifiers, such as current test 
stand, tile equivalent circuit installation (fij'. 9) and powerful 
high tension testing stand. Since 1955 various types of mercury- 
arc rectifiers designed for high-voltage, long-distance d-c trans- 
mission are undergoing performance tests at this station (fig. 
10 ). . - 


tiRII) CONTROL. KKOULATION .INO TROTKCTION 

In order to provide normal operating performances of mercury- 
arc rectifiers at the convertor and invertor stations, their ignition 
is to take place in a certain sequence. 

Each rectifier is ignited once in a period at the moment when 
its grid is subjected to an impulse of positive polarity. Phase dis- 
placements of the grid impulses result in corresponding change of 
d-c voltage output on the bus-bars of convertor station and con- 
sequently effect the change in magnitude of transmission current. 

The discontinuance of the grid impulse supply to all rectifiers 
results in a rapid decrease of current to zero d-c output, which is 
equivalent to shut down of the transmission. The above advantages 
of grid control are widely used for automatic voltage regulation as 
well as for high-speed protection purposes. The impulses of a suffi- 
ciently great magnitude as supplied from the grid control instal- 
lation, are delivered on to the rectifier grids through the insulating 
transformers. The impulses supplied to each rectifier are of the or- 
der of 350 V. 

The scheme of impulse control is shown in fig. 11. Current 
adjusting and compounding installations located correspondingly 
at rectifier and invertor stations are employed for automatic con- 
trol of transmission. 

The current controlling device maintains a steady value of cur- 
rent set for the transmission line against variations of a-c voltage ^ 
at the receiving and transmitting stations. 

The compounding device is arranged as to keep the value of grid 
delay angle set for rectifiers constant, in order to prevent fai- 
lureof rectifying action and to obtain stability in operation of the 
invertor at a minimum loss of reactive power. With the phase 
angle of 15 electrical degrees the invertor will use about 0.5 kVa 
of reactive power per each kilowatt of active pow'er output. 

The combined action of current adjusting and the compounding 
devices has proved itself to be of considerable value due to its 
ability for quick automatic voltage recovery subsequent to clear- 
ing the fault at the disturbances and transient processes of short 

— 14 — . 


duration which are interfering with normal operation of rectifiers 
at the invertor station. 

The protection against back-fires in the rectifier, differential 
protection of invertor unit and the protection against short-circuit 
faults on d-c line may as well be referred to the principal protective 
devices. 



hn 



Fig. II. Grid control circuit. 

F — phase shiitcr; 5 — source of primary impulses; 
A — primary impulse amplifier; SA — supply to 
amplifier; IT — intermediate insulating transformer; 
T — insulating transformer; GC — grid control 
circuit; 1 to 6 groups of rectifiers. 


All the above mentioned protective devices initiate the cor- 
responding action through the rectifier grid control, for instance: 
discontinuance of impulse supply, i.e. equivalent to switching off 
the rectifier for 0.06 to 0.5 sec. and reclosing it after clearing the 
fault, which implies reclosing the transmission line. 

Besides the above mentioned special grid protective devices 
there are ordinary protective relay settings provided to initiate 
the action of circuit breakers on a-c side. 

A special automatic device acting on the grid control of inver- 
tor is of so-called «catching-up» device type, as it locates the faulty 
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group of rectifiers failing to ignite and brings into operation 
another group in order to prevent upsetting of the convertor. 

The skeleton scheme of grid control, regulation and grid protec- 
tion is shown in fig. 12. 

The investigations and tests that were carried out on experi- 
mental-industrial d-c transmission line Kashira— Moscow success- 
fully demonstrated the practical possibilities offered by this system 
and indicated data and schemes for calculations of industrial 
high-voltage long-distance d-c transmission lines. 

MAISTKNAXOK AXD PHI.NCIIML FAULTS ISTEKFEBIXiJ 
WITH XOHJIAL OI'EBATIO.V OF TBAXSMISSIOX SYSTES 

Before being put .into operation mercury-arc rectifiers were 
subjected to high voltage arc training tests at a special stand 
installed at the station in Moscow. The operation of transmission 
at the beginning was carried out at a reduced voltage, namely 100 kV. 
The stability of the transmission was very poor even at this volt- 
age. The continuance of line operation without interruptions was 
counted by few hours only. The transmission start for operation 
was very troublesome. The occurrence of arc-drops, ignition fai- 
lures, arc-flashes over the anode insulators and over the insulation 
of rectifier auxiliary equipment, breakdowns in the secondary 
commutation circuits of auxiliary control cubicles installed at 
the rectifier potential and the appearance of strong radio-inter- 
ference, were the common faults at this early stage of operation. 

After certain measures were undertaken for improvement of the 
above mentioned defects and particularly with regard to circuit 
insulation of auxiliary control cubicle and its protection, the 
transmis-sion was set for operating voltage of 200 kV in the middle 
of 1951. 

The transfer of transmission from 100 kV to full operating volt- 
age of 200 kV gave rise to a number of additional irregularities 
which were previously not noticeable. To such defects may be refer- 
red: rectifier back-firings, grid faults of the invertor, voltage 
surges involving arc-flashes across air gaps, as well as over 
the rectifier insulators and other equipment. The effect of radio- 
interference increased considerably. 

The current and voltage oscillographic registrations taken at va- 
rious points of the circuit during transient processes and the distur- 
bances interfering with the normal transmission line performance 
and at its starting, have shown the presence of oscillations of sonic 
frequency. These oscillations and voltage surges were causing 
high magnitude overvoltages upon the individual transmission 
elements including rectifiers. 

2_3ok. 1294. 
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The overvoltages liave reached the value above 400 kV, as re- 
gistered on three series-connected rectifiers, and 500 kV between 
the poles. 

The oscillogram (fig. 13) shows overvoltages originated by the 
oscillations of sonic frequency as registered on the convertor ter- 
minals and on the bank of rectifiers when transmission is switched 
on to charged cable line. This oscillogram was taken prior to instal- 
lation of damping devices for the line reactors. 


t-ig, 13. Oscillogram of surges 
at transmission switching on 
to overcharged cable line. 

n-.i „ - convertor terminal volt.age 

C’elwcen poles); f/,,— anode— 
‘W' cathode voltage, on a group 

of rectifiers. 



. The principal and most important faults interfering with the 
normal performance of transmission were the following: arc-backs in 
the rectifier, ignition faults on rectifiers at both stations, grid faults 
and arc flashes across protective gaps as well as over anode insu- 
lators of the rectifier. 


mrTrofnrrt^,T/r7v-/vv^ 

Fig. 14. Oscillogram of a simul- 
taneous arc-back on a group of 
rectifiers with a grid blocking 
device employed. 

I — control impulses; 2 — phase 
currents in transformer windings; 

3 — same as in 2. but at the 
arc-back occurrence. 




yFc-backs on three series connected rectifier units of the rec- 
tifier station lead to consequent short-circuitting of two main 
transformer windings and the rectifier groups. 

The introduction of grid protection system of instant action 
restricted the path for the arc-back occurences with the result that 
frequenc^^^ ^ limited for a half period duration of system’s 

ho.-bi’a subjected to a great number of arc- 
Dacks during the period of 3,5 years of operation was found at the 




inspection in good working condition, this is mainly due to the 
grid protection system of instantaneous action. 

Fig. 14 shows the typical oscillogram of current in the wind- 
ings of transformer during arc-back process when rectifier grid 
protection is in use. 

The amplitude of current surges depends on the phase of the 
arc-back appearance and in case the instantaneous action of grid 
protection employed, the currents are not capable to exceed the 
value beyond the limits of an ordinary short-circuit current for the 
transformer. 

In our case the maximum value of current was about 10 times 
the rated current of the transformer. 

8 Back-firing, as a rule, results in disconnection of the transmis- 
sion, yet it was established by experience that quick reopening of 
rectifier grids (w’ithin the fraction of a second) following the inter- 
ruption, ensures automatic reclosing of transmission for operation. 
Ignition faults and excitation extinguishing on separate recti- 
fiers cause simultaneous voltage decrease at the invertor terminals 
and the intermittent decrease of current in the transmission, 
within the time depending on the duration of the disturbance. 

The ignition faults of long duration or excitation extinguish- 
ing result in the decrease of transmission current to zero value and 
cause the appearance of intermittent pulsating currents. The above 
involved considerable voltage surges upon the elements of conver- 
tor scheme and particularly upon rectifiers until some measures 
h;id been undertaken to improve damping. 

The effects of ignition faults and excitation arc-drop were 
considerably w’orse in case of invertor rectifiers and resulted as a 
rule in invertor «upselting)> due to disturbances set to the normal 
commutation of currents. 

Depending on the type and origin of disturbance the invertor 
upsetting may be single-phase or double-phase. 

In the former case it is caused by a short-circuit through 
series-connected rectifiers betw-een both arms of the bridge in one 
phase. In the latter case — due to short-circuit through the rectifiers 
of different phases and the transformer windings of these tw'o 
phases. 

Fig. 15 show's the oscillogram of current surges at one-phase 
invertor upsetting. 

It may be seen from the above oscillogram that the amplitudeof 
current surges through the line and the rectifiers exceed 3 times the 
value of nominal current. The form of oscillations is determined 
by the line capacity as w'ell as by the inductivity of line reactors. 

At the invertor arc-through involving the three series connected 
rectifiers, the disturbance process is carried out in the similar way 
as in case of ignit.on fault, etc. 
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The special protective equipment enables to prevent tlie inver- 
tor upsetting and to restore it to normal operation after distur- 
bances of a short duration. 

Fig. 16 shows the oscillogram of the'processes occurring during 
the one-phase invertor upsetting caused by ignition fault on one 
group of rectifiers with the consequent clearing of fault to restore 


the normal commutation of invertor. 






Fig. 15. Oscillogr.iiii ol invertor j 

single-phase upsetting at ignition 
t.'iidt of long duration in a . 

group of rectifiers. 

/—invertor terminal volt.ngc; 2 — | 

grid impulses; 3 — plm.se cur- ' 

rents in transformer windings; 

-/ — inverted current (surges are 
caused by operating characteris- 
tics of instrument C/T); 5 — cable 
line voltage. 


Fig. 16. Oscillogram of the 
process during invertor single- 
phase upsetting with the con- 
sequent fault clearing and re- 
storation to normal communi- 
caiion. 

7— grid impulses: 2 — invertor 
terminal voltage; 3 — currents 
in main transformer windings; 
4 — inverted current (surges 
are caused by operating cha- 
racteristics of insIrumentC/T); 

5 — cable line voltage. 



When the protective device fails to restore normal commu- 
tation, the transmission is switched off by means of a grid control w 
device. ' | 

The arc-flash over the anode insulators or sparking across the 
protective gaps in case of invertor series connected rectifiers, are ^ 

similar to the effect of the arc-through in the rectifiers connected 
in one arm of a bridge, while the arc-through in case of the convertor _ 

rectifiers is similar, to the arc-back effect. f 

The analysis of the cases interfering with the normal perfor- Jgj 

mance was carried out on the base of exploitation experience with 
the assistance of automatic oscillogram registration, as well as by | 

means of laboratory investigations and the study of artificially i 

created disturbances in the transmission operation. | 

— 20 — I 


The analysis proved that the main source of the above men- 
tioned disturbances are the defects in certain mercury-arc recti- 
fiers performance. 

At the early stages of transmission operation, i. e. before the 
improvement of damping devices the above mentioned rectifier 
faults were intensified by overvoltages due to circuit instability and. 
resulted in frequent breakdowns and sparking over disturbances. 


KXI’I-OITATION BUIEFS OF EXI>ERIJIE.NTAMXDVSTKIAIi 
TBAXSflLSSlON SYSTEX 

Over 600 million kWh of power were delivered by the expe- 

3 rimental-industrial d-c transmission line during 5 years of its 
operation. The maintenance and reconstruction ^work have 
greatly improved the reliability of the line. 



Fig. 17. Schedule of automalic and forced trans- 
mission disconnections during the years of line 
operation (1951 — 1955). The number of disconnec- 
tions in 1951 is taken for 100 per. cent. 

/ — total number of disconnections; 2 — discon- 
nections due to faults on rectifiers and auxiliary 
equipment. 


In spite of the absence of spare mercury arc-rectifier groups 
employed at each station, and the conditions prevailing for fre- 
quent interruptions due to heavy artificial disturbances frequently 
set for investigations and tests, sufficiently stable performance 
of line has been achieved. 

The duration of the line continuous operation without inter- 
ruption was over 1,000 hours in 1955. 


— 21 — 
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Onlv tliree faults of short duration peeked in Ut)5, on one 
occasion at tlie test of a new protective device and the ottier two 
faults were caused by improper rectUjers. . r.,, 

The fault schedule during l9ol— 19o5 is shown in '■ 

Most of the disturbances, such as iK'nJ'O" faults art 
back and excitation extinction, interfering with the normal pe - 
formance of separate rectifiers last for a 'short period of time 
a% are quickly neutralized with the protective devices, either 


piiuiiiliiiil 




■rnBBisi!!! 






Fig. 18. Diagram of the nunibcr of 
rectifier arc*backs in 1953 to 1954. 

bv means of grid control or by «catching up» device at theinver- 
t.’ir. Automatic grid reopening preserves the line operation 

The improvements in the rectifier operating charactcriblic; 
offered the possibilitv to extend the temperature limits for cool- 
ing oil and not to limit at all the. rate of change of current 
after the interruption or during normal operation. 

The relative quantity of arc-backs is decreasing steadily 

shown in fig. 18. . . 

An automatic recording of all distrubance processes and inter- 
ferences enables to perform systematic analyses of the transmi.ssion 
operation and develop further improvements of schemes and 

^ 11ie exploitation experience proved the reliability of principal 
■power equipment such as convertor transformers, line reactors and 
the station insulation as these w'ere subjected to several thousiind 
disturbance processes during the experiments carried out on the 


iransmission line. The e.xceptioii was represented by the msi 
transformers, the insulation of which was insufficient to withstand 
the stresses set up in operation. Part of insulating transformers 
was therefore, replaced later on. 

in spite of the difficulties experienced with speci ic d-c trans- 
mission equipment, the operating personnel got familiar w-itli the 
operating peculiarities. 




^ 52 25 so wo 120 HO tso 

Llrte current^amps 

Fig. 19. F.fliciency coci'iicionl of d-c trans- 
mission lino and its power losses. 

In the earlv stages of transmission operation there were on duty 
emdneers and’ operators in the rectilier room but since the last _ 
vears cn-ineers were released, and only one operator s 
now empfoved in the rectifier room. His duties are mainly to 
register the' observations during experiments and under norma 

''"'^^h'cribda^regarding cos and losses of the experimental-indus- 
trial ti-c transmission are sliown in fig. 19. 
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HAyHHO-HCCJlEJlOBATE/IbCKHPl HHCTMTyT 
nocTOflHHoro toka 


% 


HayMiio-HCcneflOBaTeJibCKHil HHcniTyr nocTOUHHoro tokb Mh- 
HHcrepcTBa 3.neKTpocTaHmiH CCCP npoBOAHT Hay»iHO-HccjieaoBa- 
TCJIbCKHC paGOThI BO UIHpOKOMV Kpyry BOnpOCOB TeXHHKH nepe- 
Aami 3nepriin nocTOHHHUM tokom BhicoKoro iianpHweHHn ii no 
pajiy BOnpOCOB, CBHSaHHblX C oG'bCJHHeHHeM SJieKTpHWeCKHX CH- 
CTOM H ocyiuecTBJieHHeM Aa.TbHiix nepcABw Tpex<J)a3Horo toks 
nanpfl>KeHneM 400 ii Bbime. 

HHCTiiTyT pacnanaraer KBa.in(})HmipoBaHHbiMH HayqHbtMH h 
llil>KCIICpilblMII KaApa.Mii. 

SKcnepiiMCiiTaJibiiaH Gasa miCTiiTyra, pasMemeHtian b JIchhh- 
rpaAe n AtocKBC, BK.iioMacT yHiiKa-ibHue HcnbiTareAbHbie ycra- 
HOBKH, cpeAH II nx: 

onbiTTHo-npoMbiuiACHiiaH 3AeKTponepe.aa‘ia hocTOHHHoro Toxa 
Kaiuiipa — AAocKBa 200 kb, 30 mcbt, 112 km- 

CTCHA MOmHOCTblO 120 MCOa A-la lICnUTailllH BblCOKOBOAbTHbliX 
BeiiTiinefi, a raxwe psiA 3KBiiBaAeHTHhix cxgm h ctchaob a-hh hc- 
cACAOBaHiifi, HcnhiTamiii h noAroTOBKii BeiiTHAcfi; 

s-ieHTpoAniiaMimecKaH MOAeAb KpynHbix oGijeAHHeHHhix 3Hep- 

rocHCTCM; 

BbicoKOBOAbTHbie iiciibiTaTejibHbie ycTaHOBKH, no3Banfliou|He 
npoBOAHTb BcecTopoHHiie iicnuTaHiin oGopyAOBauHn aah nepeAaa 
nocTOflHHoro Toxa iia paGowee HanpawenHc ao 1 200 kb h nepe- 
•MeiiHoro TOKa iia paGonee HanpawcHiie ao 600 kb-, 

onbiTHbifi npoAer nepcAami ipextjiaaHoro Toxa aa paGoaee 
HanpaxiCHne 600 kb; 

paA cnemiaAbiibix ycraHOBOx ii MOAeAeii. 

HncTJiTyT COBMCCTHO c npoexTHfaiMH opraHH3amiaMH npoBOAHT 
npoexTHpoBaHiie nepBofi npoMbiiiLieHHOH nepeAaxH nocToaHiioro 
Toxa CTaJiHHppaAcxaa TSC — itonGacc na 800 kb, 750 mbbt, 
550 KM, a Tax>xe BeACT nepcnexTHBUbie paapaGoTxa no BUCApe- 
iiijio nepeABM nocioaiinoro Toxa b anepreTHxy CoBCxcxoro Coxjaa. 

PaGoTbi HHCTiiTyra b oGjiacni paapaGoTXH AiiHeAHOfi iiboab- 
UitH, H3)'<ieHHa BHyrpeiiHHX nepeHanpaKeiiiiH, iiccjicAOBaHna xo- 
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poiibi, paspaSoTKii ycraHOBOK npoAOkibHofi KOMnencaitHH, iiccjie- 
AOaaHHa sonpocoB ycrorimiBocTii u aP- uinpoKo HcnoAbsyiOTCH npH 
npoeKTupoBaiiiiii 3.ieKTponcpeAaq nepeMeimoro TOKa Ha iianpa- 
}KeHHe 400 kb h BULue. 

Bo Bcex 3Tii.\ pa6oTax iiHCTiiTyT Kooncpiipyercfl c aanoAHMii 
II OTpac.ieBHMii iiaymio-iicc.'ieAOBaTeAbCKiiMii opraiiH3aunnMH, 
pa6oTaiom,iiMii b o5.iacTii pa3pa6oTKii ii H3roTOBJieniifl aiacKTpo- 
TexHimecKoro o6opyAOBaHiiH, c aKaAeMimecKiiMii HMCTiiT\Ta.Mii 
II Ap>Tii.Mii opraHii3amiflMii. 

* * 

* 

B HHCTiiT>Te pa3pa6aTbiBaK)TCB cxcMbi MCKipoiiepcAaq no- 
CTOHiiHoro TOKa, iiayqaiOTCH iix TexHiiKo-sKoiioMimecKHc xapaK- 
TepiicTHKH, BcecTopoHHe Hcc.neAyiOTCH cramiOHapiibie ii nepcxoA- 
Hbie poKiiMbi, 'iiaucKHBaiOTCfi iian6aiee couepiueiiHbie npeoOpa- 
30BaTe.nbHb.'e cxeMhi. onpeA<-MBiOTca napaNierphi 3.neKTponepcAa'i 
II Bbi6HpaeTCB ArTH mix ociioBiioe o6opyAOBaniic. 

Hcc-ieAveTCB komhackc BonpocoB ceioBHoro yiipaMciiiia, pery- 
.TiipoBaHiiH H aauuiTbi B-ieKipoiiepeABM nocToaiiiioro Toxa; paspa- 
6 aTbiBaioTCH II iiaroTOB-iaiOTca onuTHbie oSpaamJ ycTpoiicni 
ccTOMHoro ynpaB.TeHiia, pery.TiipoBaiiHa ii aamiiTbi, KOTopue noc-ne 
HCCACAOBaHiiri B .laSopaTopiiH ycTaHaa-niiBaiOTca A.na npoBcpKii 
II HaKoiLieHiia onura b onbixHyio SKCiiAyaTaumo. 

PaapaOaTbiBaiOTca Haiieaiee pamioiia.ibiibie cnoco6bi KOMneii- 
CaiUill peaKTHBHOH .moiuhoctii. 

OnpcAe-iHioTCH ypoBHii n3o.Tamin o6opyAOBaiiiiH ii lObicKii- 
BaioTCH pamioHa.TbHbie cxeMhi aamiiTbi MCKiponcpcAami ot Biiy- 
TpcHHiix nepeHanpaweHiifi. 

OnpeAC-iHiOTCH HaH6aiee 3<})4)eKTHBHbie cxcMhi ii ycTpoiicTBa 
iia ACMniJiHpoBaHHa Kaie6aTeAbHbix npoueccoB. 

Pa3pa6aTbiBaiOTCH Bonpocbi cr.iaJKiiBaHiia TOKa ii Hanpa/Kc- 
HHH B AHHHK 3.TeKTponepeAaMii H yMeiibuiCHiia coAepjKaima Bbii.- 
miix rapMOHHK b nepcMeiiHOM tokc. 

HccAeAyercH o6AacTb npuMenenHa B03AyuiHoro hah Ka6eAb- 
Horo'Tiina ahhhh, pa3pa6aTbiBaiOTca MeroAbi orpaiiHHCHHa nepe- 
Hanpa>KeHHH Ha ahhhh, onpeACAaeTca pauHOHaAbHufi ypoBeiib 
HSOAflUHH AHHHH. 

ilAH peuicHHa 3THX 3aAaq b HHCTHTyre npoBOAaicH Teoperii- 
wecKHe H 3KcnepHMeHTajibiibie uccjiCAOBaHHa pasAHHiiux cxcm h 
pencHMOB pa6oTbD nepcAaq nocroHHHoro roKa b iiopMaAbHux 
yc.iOBHHx H b ycAOBHHx B03HHKHOBeiiHa nepexoAHbiK H aBapilii- 
Hbix npoueccoB. 

B HHCTHTyre paapadaTUBaiOTca HHHceiiepHbie MCTOAbr pacqeTa 
crauHOHapHUx h ochobhux nepexoAHux pe>KHMOB pa 60 Tbi back- 
TponepeAaqH, KOTopue iicnoAbayioTCH npn npoeKTHpoBaimn 3AeK 
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TponcpeAaq aah onpcACAenHa ycAOBiiii hx pa 60 Tbi h napaiaeTpoB 
o6opyAOBaHHH h aah BhiOopa HaHBbiroAiieiiuiHx pokhmob. 

MiicTHTyT paapaSaTbiBacT MexoAiiKy HSMcpcHHii h cnemiaAb- 
iiyio H3MepHTeAbnyio annapaxypy aah npeoSpaaoaaxaibHbix noA- 
CTaiimiii nepcAaq nocxoaiiiioro xoKa. HpoBOAHTca HCCACAOBaiina 
iioBeAciiiia Tpanc(j)opMaTopoB nepcMCiiiioro xoKa npn paCoxc b 
H cnax c iiCKa>KCHHOH cJiopMoa kphboh tokb h npii ncpcxoAiiux 
npoucccax b ncpcAaqax nocxoaiiiioro xoKa. HccAeAycxca noae- 
Aciiiic 3AeKxpoH3MepHxeAbiibix npn6opoB npn HaMepeiiiiax b uc- 
iiax, coAcpwaimix Bbicuiiic rapMoiiiiqecKHC. 

PaapaOaxbiBaioxca McxoAHKa h annapaxypa a^ih xobhofo onpc- 
ACACiina Mccxa noEpe/KAemia hboabuhii BbicoKOBOAbxHbix oaho- 
/KIIAbllblX KaOcACH fiaibUJOli npOXaWCHHOCXII. 

Ba/Kiicriiiieii SKcnepiiMCiixaAbHoii 6a3ofi Hncxiixyxa aB-naeTca 
o II bi X II o-ri p o M bi 111 .1 e H 11 a a ri e p c a a q a n o c x o a ii h o r o 
X <1 K a K a 111 11 p a — A\ o c k b a. 

ricpcAaqa cocxoiix 113 Asyx npeo6pa30Baxe.nbHbix noACxaiimiii: 
m.iripfiMiixcAbiiori, iia Koxopofi ripoiiaBOAiixcH BbinpHMAeniic nepe- 
Mciiiioro TOKa, nocxynaiomero ox luiiii 1 10 ko KaiuHpcKoii 3 ack- 
xpocxaiimill, 11 lllIBCpxOpHOfl B AIoCKBC, lia KOXOpofl IipOII3BOAHXCH 
iipeoGpaaoBaiiiic iiocxoniiiioro xoKa b ncpcMemibiri xok, nocxy- 
naioiuiiii b cexb 110 kb A\oc3Hopro. noACxaimiiH CBBaanw MOKAy 
c'ofioii AByxiipoBOAiioii KaGcAbiiofi aiiiiiioh anmiOH 112 km. 

Atoiuiiocxb ncpcAaqii — 30 mcbt. 

HanpuHveiiiic iiocxoBmioro xoKa 200 kb. 

/Iah npeoGpasoBaiiiiH xoKa npiiMeiicubi MCxa.iAiiqccKiic oaho- 
aiioAiibic paaGopiihic pxyxiibie bchxh.ih paaHux MOAiiipiiKamiii. 
OiHOBiibie BAeKxpiiqecKne iiapaMcxpu BeHTHAeil; MaKciiMaAbiibiii 
XOK 150 a, oGpaxiioe iianpH>Keiine 120 — 130 kb. Ha nepcAaqc 
iicnbiTbiBaioxcH raKHvc B ycAOBiiHx onbiTHofi 3KcnAyaxamin o6pa3- 
Hbi Moiuiibix BCiiTiiAcri. paapaGoxaiiHbix a-ih nepcAaqii CxaAiiH- 
rpaA — jloiiGacc. 

BeiixiiAii H BciioMoraxe.ibiioe oGopyAOBaiiiie k hum paaxiemeHhi. 
B aaKpbixofi qacxii noAcxaimiin b aaAC. aab Bciixii.icfi ((tiiir. 1). 

TpaiiccjiopMaTopHoe oSopyAOBaniie. crAawiiBaiomHC ahiich- 
iiwc pcaKxoptJ, xpaHccliopMaxopbi xoKa h Hanpnwemia (nocxoHii- 
Horo II nepeMemioro xoKa), pa3x>eAiniiixanii 11 bboau KaGeAbHOii 
AHiimi iiaxoABxcH iia oxKpbixoii qacxii noAcxaiimiii ((jHir. 2). 

Ha nepcAaqc iiccACAyexcH paGoxa npeoGpaaoBaxcAbHbix noA- 
cxaimiiH npii paaiiux cxcMax coeAiiHeiiiiH. 

noAcraHmiii npiixieiiiixe-abiio k iiccACAyCMbiM cxcmbm npc- 
oGpaaoBaiiiiH oGopyAVioTCfl ycxpoficxBaMii aab AeMn(|)iipoBanHn 
KOAeCaiiHH 3ByKOBbix II paAiioqacxox, ycxpoficxBaMii a-th npmiy- 
AitxeAbHoro DbipaBHHBaiiiiH iianpHjKeHiiH b nepe.xoAiihix pewii- 
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0UZ. /. OnMnHO-npoMjtm.teHHaM ncpcOu'ut Kaiuuim—MuCh'Ha. 
3a.i pinymnux iicHiiui.ieii. 



0UZ, 2. OnbmxHo-npoM'jiiUiieHHaii nepcdwi'.i Kauiiipa—Mocxoa. 
OntKpumaH nacmb nodcmuHnuu. 
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011.'. S. On jii>m(j-iip(j.«niu.ieHHait iu'pcdu':a Kuiuupa - MocKao. 
IHiim yr.pao.ieHuii. 




Max, aniiapaTypoii ,vin aaiuiiTbi or Buyipeiiiiiix ncpeiianpHwe- 
iiiiii, pcaKTopaMii cr.ia>KiiBaiiiin iiy.ibcamiii BbiiipnM.’iciiiioro 
!l!Ka M ap. 

riepcaa'ia ociiaiiiciia ycrpoik’.TBa.Mii ccTomioro yiipaB.icHiiB 
aBro.MaTiiMc-cKoro pery.iiipoBaBiin ii ccTomiofi aaimiTbi. 

rioMii.MO iiopMa.ibiiofi 3Kcn.iyaTamioimoii iia.McpiiTC.ibnoii 
aiiiiapaTypbi, ncpoaaqa ociiaiuciia laxwc ii cneuiia.ii.Bbi.Mii ii 3MC- 
pilTe.TbHlJ.MII VCTpoMCTBaMII, B TO.M 'IBC.ie aBTOMaTlIMCCKIIMII S-ICK- 
I poBiiOpauiioiiHMMii ociui.i.iO!pacl)aMH. aanncbiBaioiiwiMii auapnii- 
Mbie II iipcaauapiiriHbie pobiiMbi. 3.ie:<TpoiinbiMii ocmu.iorpacjiaMii 
c .McxaiiimccKoii paaBcpTKoii a.na aaniicii iianpHiKCHHii npii ncpo- 
xoaiibix iipoiieccax. a.icKTpoiiiibiMii ocmi.i.iorpailia.Mii ium aBTO- 
'J^MaTiiMCCKoii aanitcii o.nioKpaTiibix npoiieccOB, ycTpoiicTBaMii aasi 
iiejic.aami iia noTCiimia.i acM.iii iiaMepeimii (|)opMbi roKa ii iianpn- 

>XCII1IH lia BbICOKO.M IlOTCIIHlia.lC II Ap. 

Ma ricpcaa'ie iiMciOTcn Bbiiiociihic paComic aase.M.nciiiifi, npii 
rio.Moiuii KOTopi.ix ocymccTB-TflCTCH aasi iicc,ncaoBaTeabCKiix ucacii 
aaiiTe-TbiiaH paCoxa nepcaa'iii n poKiiMc c iiciioabaOBainiCM aexi- 
aii B Ka'iocTBc oCpariioro npoBoaa. 

ripoBoaaTCH TaK>Kc onuTbi. npii paCorc ncpcaami iia Hanpn- 
>Kciiiin 200 Ko no Bosayumoii aiiiimi, aan *iero Bpc.Meimo iic- 
no-ibayexcn aiimin nepcMCiiiioro xoKa 110 ko. 

B CBOiix paOoxax micxiiTyT iimpoKo npn.MCHaeT mctoa moac- 
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niipoBaHiid. pa3pa6arbinaH .Muiiiviii npiiMciiiiTC.ni.Mo k tmiiv hccjic- i 

aye.Mbix npoueccoB. MHoroKparuo iioATBep>K,'ii;iiiiaB xopoiiiasi j 

cxoiiMMocTb xapaicrepa pa3HOo6pa3iibi'X ncpcxoAiiwx iipoucccoB ii:i I 

MoaeJiH c .aHajiorn'iMbiMn iipoiioccaMii, 3a(t)iiKciipoBaimbiMii iia 
nepcaaBe Kauiiipa — MocKBa, oiKphinncT BosMowiiocTb peiueiiHB 
paaa Bonpocoa no iipocKTiipycMori nepcaa'ie CTa.niiiirpaacKaH 
r3C — /toH6acc iia ociioBamiii iicc.neaoBaiiiiii iia cooTneTCTayio- 
iUHx Moae-nax. ? 

‘MoAe.ib A -la lie c .1 c AO B a II II a c, ra n no ii a p ii u x 
II nepexoAHhix poKiiMOB oSopyAOnaiia iipcoOpaaoiiaTCVib- I 

iihiMii CTCHAaMii na Tiiparpoiiax, r.naBiibiMii TiiaiicitiopMaTopaMii, I 

cr.ia>KiiBaK)miiMii ycTpoiicTBaMii. awcfiKaMii iicKyccTneiiiibix .’in- « 

HUM, KOHAeiicaTopHbiMii 6arapen.Mii, ciiiixpoiiiibiMii KOMiieiicaTo- 
paMii II paa.’iiiMHbiMii 3.aeKTpimecKiiMii MaiiiiiiiaMii. I-lMcioincctii^--. 
o6opyAOBaHiie ii yniiBcpca.nbiioeTb cro BbiuKViiieiiiiH iioana’iaior^^, 
co6iipaTb pa3.iiimibic cxcmbi 3.ieKTpoiiepc’ia'i iiocToaiiiioro tokh 
II npocTefiiiJiie cxe.Mhi snepreTiiaccKiix ciictcm ncpc.Mcimoro tokm. 

ripii iicc.’ieAOBaiiiiH ncpexoAiibix poKiiMOB iipii.MeiiaioTcn cue- 
uiia.nbHue aBTOMaTimecKiie ycTpoi'icTBa. iio3m).iHioin;iic co3.:iaiiaTb 
3aAaHHbic Hapyuieiiiia peJKii.Ma ii nixnianoAiiib iia ocuii.n.iorpai|)ax 
:-aniicb BOSHiiKaioiuiix npii 3tom nponeccoB. 

npeo6pa30BaTe.ibHbie creiiAbi ciia6>KeHbi ociioniibi.Mii pcry.iii- 
pylOUUl.MIl II aamilTHbIMH yCTpOMCTBaMIl, B03ACiiCTByi01II,IIMII iia 
ceTKii BeHTiueri. 3to no3Bo.naeT bcctii ii3y>iciiiie nopexoAiibix 
pe)KiiMOB c \TieTOM B.’iiiatiiia aBTOMaTimccKiix ycTpofiCTB. ycra- 
HaB-iiiBaeMbix na peaAbHbix a-ieHTpoiicpcAanax nocToaiiiioro 
TOKa. 

At o A e .’i b A .’I a H c c .’1 e A o B a II II a k o .i e 6 a t e .i b ii hi x 
n p o u e c c o B ii b h y t p e h h ii x ii e p c ii a n p a >k c ii ii ii 
B nepeAaae nocToaniioro rona ((j)iir. 4) coctoiit ii 3 
iiecKO-ibKiix cxeiiAOB, iia Koropbix BocnpoiiaBOACiiu npoo6pa30Ba- 
Tc.ibiibie noACTaimmi ii .iiniiia iiepcAa’iii (b Ka6e.’ibii0M ii.’iii bo 3- 
AyUJHOM HCnaiHeHHH). ^ 

BeHTii.nii HMiiTiipyiOTca BbicoKCBoabTiibiMii TiipaTpoiiaMii. 1 

Annaparu aaiiuiTbi or nepeHaiipaJKOHiifi (BciiTii.’ibiibie paapaA- I 

HiiKM, aaiuMTHbie npo.MewvTKii) BOciipoii3BOAaTca.naSiiioBbi.Mii cxe-^^ I- 
.Ma.Mii. I 

Ha MOAe.iH B03.M0)KH0 ujiipoKoe BapbiipoBaiine cxc.m npco6pa- . T 
30BaTe.TbHblX nOACTaHUHH, COOCTBeilllblX C.MKOCTeii CXeMbI II o6o- 
pyAOBaHHH, HHAJTCT'HBHOCTeri II ApVniX napaMCTpOB CXCMbI npc- I 

o6pa30BaHHa. i 

MoABAb CHa6»ceHa ynpaB-Taiomefi pejiefiiio-TiipaTpoiiiiofi cxe- 
.MOH, npH no.MoutH KOTopoM Bbi3biBaiOTca saAaHHbic nepexoAiibie I" 

H aBapHHHbie nponeccu h npoiisBOAHTca ynpaBAeime ocuiiaao- 
rpaiJiaMH. j 

S 



4. Cmctid (.wdc.ib) O.ia ucc.icdoaaHuii KOAc6amc.ibHUX 
npoucccoa ii enympeHHiix ncpcHanpaxcHitU s nepedate 
nocmoHHHo:o iiioKa. 


A\ i) A e .T b II e p e A a >1 II n o c t o a ii ii o r o t o k a A.Aa 
iicc-ncAouaiiiia ycrpoiicTB ynpaB.TCiiiiH. pery.iiipoBaHiia ii sauAiiTU 
nc 3 Banacr BOcnpoiisBOAiiTb ocHOBiiue ycTaiiOBiiBmiieca ii nepexoA- 
Hhie npoueccbi', BoaiiiiKaiomiie b c.xe.Max npeo 6 pa 30 BaTaTeri ii na 
.iiiiiiiii nepcAami nocToaiiiioro TOKa. 

BunpaMiiTC.Tb ii iiHBeprop moag-’ih 'Hmciot bcc ycTpoficTBa 
ciiTomioro ynpaB.Aeiiiia, pery.niipoBaHiia ii ceTOMHofi aamiiTbi, koto- 
pbi.Mii ociiauiaioTCH pca.ibiibie nepcAami nocToaiiiioro toko. 

K HUM OTiiocHTca pa 3 pa 6 oTaiiHbie b .na 6 opaTopiiii iictohhhkii 
nepBiimibix ii ynpaB.'iaioimix ii.vnyAbcoB, peryAarop nocToancTBa 
TOKa Ha BbinpaMiiTe.’ie, KOMnayHAiipyiomee ycrpoiicTBO A.Aa noA- 
AepjKaiiiia nocToaiicTBa yr-fia noracaniia iiiiBepTopa, AH 4 )(})epeH- 
miajibiiaa aanwiTa BeiiTibibHoro Mocra (or o 6 paTHbix 3 a>Kiiraiiiifi 
II onpoKiiAbiBaiiiiii), noAXBaibiBaiomee ycrpoilcTBO ii Ap. 

MoabaI) pacemiraiia iia BosMOWiiocTb BK.’iio'ieHiiH b ee cxe.vy 
peryAiipyiouuix ii aainiiTHbux ycTpoiicTB, ■iiaroTOii.’ieiiHbix aab 
peaAbHbix nepenaa, Cea iisMeiieHiia iix napa.MerpoB. 3 to no3BO- 
.THCT np01l3B0AllTb MX lICnblTaHlia B yCAOBIiaX, 6AH3KIIX K pea-lb- 
HhiM, emc AO ycTaiioBKii na noACTaimiiax nepeAa>iii. 
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B imcTiiTXTC npouo.'iHTCH liccJie.ioBaiiHn no uiiipoKOMy Kpyry 
BonpocoB, CBnaanitbix c KoncTpyKiiiicii, TC.\nanonieii hstotobjil'- 
inia II 3Kcn.ayaTamieM BbicoKOBOJibTiibix piyTiibix BCHTH.nefi. 

B cooTBeTCTBVioiuiix .ia6iipaTopnnx npoBo.iflTCH: 

iicc.ieaoBaHiiH npiiMiiH ii McxamiaMa hb-ichiih, BbiauBaioiiiiix 
iienaiaAKii b pa60Te BbicoKOBO.nhTiioro bciitii.ih (o6paTiibic aaJKii- 
raHiiH, npoOoii, noracainiH iioKypiioii .ayrii, nponycKii aa/KiiraniiB 
II T. n.); 

iicc.ieaoBaHBH no pryTiio-napoBOMy. Tcn.ionoMy n BaKvvMiioMy 
poKiiMv BeiiTii.in II cro oTac.nbiibix yaaoB (ijnir. 5); 

pa3pa6oTKii HOBbix pcuicnnfi no OTae.nbiibiM aacMciiTaM koh- 
CTpyKmm BeHTiiaa; 

Hcc.ncaoBainm no Bonpocaxi Tcxiianonin npcaaKcnayaTamioii- 
nofi noaroTOBKii BeHTii.ncn; paapaOoTKii no cnenna.TbiiOMy o6opy- 
aoBamno ii cxcmbm aan noaroroBKii ii nciibiTaiiiiH BciiTn.icfi; 

paapaSoTKa MCToaiiKii Konrpo-iH aa xoaoM Texno.iorii'iccKoro 
npouecca noarorOBKii BCiiTiiacn k |)a6oTC n aa BCHTit.isiMii ii npo- 
uecce nx aKcnayaTamin; 

iicc-ncaoBaHiiH ii paapaooxKn b naiipaB-icnmi yconcpniciicrBo- 
BaHiin TexHanornn peMonia BeHTii.aci'i. 

Haa npoBeACHiiH yKaaaniibix paOor iiiicTiinT pacnaiaracr 
cnem;a.nbHbiM o6opyaoBanneM n ycTaHOBKaxin. 

JJ.na iiaroTOB-neHim n cfiopKii aKcriepiiMeHTa.ibiibix oOpaanoM 
BeHTiuefi iiHCTiiTyT pacnaiaraer AocTaTO'ino iio-niio oCopyAo- 
BaHHUMii II ociiaiueHiibiMii iiaAAOKamen annapaiypon tcxmoao- 
rimecKiiMii noMeiueHiin.Mii, d Koropbix iipoiiaBOAiiTCfl caapKa, omi- 
CTKa, MofiKa II OT>KHr AeTaAeii, c6opKa OTAe.ibiibix ya.noB ii ncero 
BeHTH.iH b ucaom, ero npoBepna ii cJiopMOBKa. CooTBCTCTByioniiie 
noMemeiiiiH oSopyAOBanbi npHTOMno-BUTn^Hon BciiTii.-iBmicii n 
VCTaHOBKOfl AASI KOHAIimiOHlipOBailllH BOaAyxa. 

Ha (JjopMOBOBHOM CTeiiAC nponaBOABTca iinaKOBOAbT- 
nan TOKOBan cjiopMOBKa BeiirH.ieii ii ciiemia.ibHbie iicc.icAOBaHiiH 
(aoHAOBbie iiaMepeHHH, BaKyy.MHue, reiiAOBbie ii lOKOBbie iicnw- 
laHIIH 11 T. A.) BeHTHACfl odblHHOfO TBIia 11 paaAll'MIbIX OIlblTIlblX 
KOHCTpyKUHn. ■ ^ 

SKBHBaJieHTHbie CXCMbl HCnOAbayiOTCH AAH BUCOKO- 
BaibTHOfi (popMOBKii, TiinoBbix ncnbiTaiiiiii II ciicmia.nbiibix buco- 
KOBanbTiibix nccACAOBaniifi BeiiTiiAefi. 3 tii cxeMu noanoAnioT co- 
aAaaaTb iicnuTaTeAbnue ycAOBiin no anoAiioMy iianpn>KciniK) ao 
150 Ks mo6oro anaKa, no aiioAiioMy roKy— ao 200 a. Cxcmu 
aonycKaiOT iieaaBHCHMoe iiaMeHeiiiie b aecbMa iiinpoKiix npeae- 
•lax He TOAbKO cpeAiiHX H MBKCHMaAbiibix aiiaMciiiiii roxa n Ha- 
npaA<eHHH, ho h 6oAbuioro wHCJia secbMa Ba>KHbix c tomkh apcHiin 
pafioTbi BeHTHAH napa^MeTpoB. TaKHM o6pa30.M, a™ cxeMu noaBo- 
AfllOT npOBOAHTb pa6oTy C OAHIIO'lllblMII BCHTIIACm B yCAOBHBX, 





0ut. .5. HcntdnwHim ecHmuAcil e jtadopamoptiu. 

KOTopbie c SACHTpimecKofi TOMKii apciiiifl npaKTimccKii .xiaAO otaii- 
•laioTCfl OT ycAOBiifi ero paSoru b peaAbiihix MOiuHbix cxeMax, H. 
KpoMe Toro, coaAaaaTb 'iicKyccTBeiiiio paa-niiMHbie cnemiaAbiibie, 
B TOM micAc II 6anee THKCAhie, pejKiiMhi ero paOoTbi. 

Ctcha rpynnoBbix HcnbiTaiiiifi noaBOAHer npOBO- 
AiiTb npoBcpxy B ciiAOBoii cxeMe rpex hah uiccth BCHTiiAeii oaho- 
BpcMeHiio npii Toxax ao 150 a (MaxciLMaAbHoe aHaMeiiiie) ii 
aMiiAiiTyAO aiioAHoro iianpiDKenim ao 240 ko ((piir. 6). 
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0ii:. 6. Cmend zpynnceHx ucnumoHuu eeHmu.ieu. 


B cocTaB CTeiiaa BxoaiiT ciKpuraH nojcTaHniui c Tpaiiccjwp- 
MaropHoii rpynnofi 3X 12 mcbq 113 Tpe.\o6.MOTOwiiiiix TpanccJ)op- 
MaropoB 6/35/98 kb , peaKTopw nocToaiiHoro Toxa h pacnpe^ic- 
.iHTe.ibHbie ycTDoficTBa 35 11 220 kb . cBHsaiiHuc Mcpca npoxoAiibie 
BTy.iKii c ciicTeMofi lUHH.aa.'ia BeHTii.iefi. 

PeaciiM padpTbi BeHTii-aefi npn HcnuTaHHHx b 3toh cxcmc 
npaKTHMCCKii He oiaiiHaeTCH or yaiOBHH hx pa6oTbi b pea.nbiioii 
cxeMe nepe^ami, tto nosBaiHer npoBOAiiTb 3KcnjiyaTaunontiyio 
npoBepKy hobux odpaauoB ao vcraHOBKH hx b cxexiy nepcaaMn. 

Jl-ia HccJieaoaaHHH h HcnbiTainirt BenTn.ieri. itaroTOBjiijeMbix 
a-iH nepeaawH nocTOHHHoro roKa CTaamirpaacKaa r3C — JIoh- 
6 acc, coopy«eH mouihuih HcnuTaTeabHbiflcTeHa, no- 
3 BO.iHiomHH HcnbiThiBaTb BeHTibiH npji HOMiiHa.TbHbix HapaMCTpax 
no TOKy H HanpH>KeHHio. Crena nosBO^aeT rax^Ke npoBojinxb iic 
c.ieaoBaHHH BCHmieA, umpoKO BapbHpyn ycaoajia paSoTu bch- 
miefi, B HacTHOCTH, npo neperpysKax h npa noBuujenHbix iia- 
npflHCeHHHX. 

BeHTO-iH Moryr HccacaoBarbcfl b pewHiae Tpex(})a3Horo iia- 
npflJKCHHH c ray6oKHM peryaHpoBaHHeM h no KpyroBofl cxe.Nie. 

TpaHC(})op.MaTopHaH MoiUHOCTb CTGHaa 3X 40 Meaa. 




B o63iacTn TexHHKii BbicoKHx iianpaweiiHi'i hiicthtj’tom paa- 
paGaruBacTCH KOMn^iexc BonpocoB, cBaaaiiiibix c coaaaHHe.M cBcpx- 
aaabiiHX aacKTponepeaaw ncpcMCHiioro h nocToaiiHoro TOKa, 
u ociioniioM B caeayiomiix nanpaBaeiinax: 

paapaCoTKa aiiiieiiiioii Haoanuiiii h aaimiTiioii apMarypu, 
oiipeae-nemic ontHMaab'iibix ra6apnTOB aan JiiiiiHii ncpeMeimorO’ 
roKa iia iianpawcHHc 400 kb 'H buiiic h aan aiiiiiiii nocToniiiiorO' 
jt Toxa iia iiaiipa>KCiniH 800 — I 200 kb (Moxay noaK)caMii) ; 

cli HccJicaoBaiiiic xapaxrepHCTHx ii TiinoBbic iicribiTaima o6pa3UOB. 

aiinapary-pbi 11 o6opy;ioBaiiHB aaa pacripeaeaiiTejihHbix ycxpoflcTB 
I aa.ibiiHx aJiexTponepcaa'i nepcMcniioro roxa n npeoSpaaoBarcab- 

^ lihix iioacTanmiii nocToainioro roxa; 

iiccaeaonaiiHc BuyTpcimiix ncpcHaripH>KCHiii( b aa.nbiiHx nepe- 
ncpcMOiiMoro roxa, pa3pa6oTKa MeponpnHTnfi no iix orpa- 
^ iiHHCiiiiK), onpeae.TCHiie pamiona.ibiioro yponna 1130.311111111; 

^Hcc-icaouaniie HB.icH)u'i xoponnoro paapaaa iia npoBoaax aii- 
Hiiii 3.iCKTponepc,T,aM iicpeMciiHoro 11 nocroaHiioro roxa 11 Bufiop' 
onTiiva.nbHofi Kom|)Mrypamin npoBoaoB c tohkh spcHiia noTcpb na. 
Kopony; 

Bonpocbi npoTiiBorpoaoBofi aauiiiTbi, iiMny.nbCHbix xapaxre- 
pHCTHK aaaeM.TiiTeieii. npo<j)i!.iaxTimecKnx iicnbiTaiinH .niiHefiHoii 
H noacraimHoiiMon ii30.nanmi n ap- 

HiicTiiTyT ociiaiJieii cnemia.ibHbiMit ycTaiioBKaMii, pacnoao- 
/xeiiHUMii B OaibujOM 11 Ma.noM BbicoxoBo.TbTiibix aa.aax. 11 iicnw- 
TaTc.ibiibiM cTenaoM, coBMomoniibiM c onuTiibiM vaacTxoM .111111111, 
iiaoaamia xoTopofi cooTBeTCTByer npOMbiui.iCHiion .niiHiin nepcMen- 
iioro Toxa noMiina.ibiioro nanpaweHiia ao 600 kb. 

B 6 o.ibuioM BbicoKOBaibrnoxi aa.ic vcTaiiOB.iciibi, ociioBiibic- 
iicnbiTaTe.ibiibie ycTaiioBxii: 

fenepaTop iixiny-ihCHbix HanpaixcHiiH — homii- 
iiaabiioc iianpa/KCHHe 4,3 m.ih. b, e.MKocTb b yaape 16 700 «</>.. 
aanacentiaa aiiepnia 155 Ker-ccK, xo3(j)(j)imHeHT ncnaibsoBa- 
A Hiia 0,8 npii cTaiiaapTiioii Baine 1,5/40 mkcck. Bbicoxoe na- 

npa)xeHHe reHeparopa n Oaibiuaa eMXocTb b yaape no3BaiHK3T 
H npoH3BoaiiTb iia hcm 6 c 3 cymecTBCHiibix iicxaixeMiiri iicc.ieao- 

I Baiiiia II HcnbiraHiiH annaparoB, naroroBJiCHHUx aaa aaabHiix. 

} iiepcaaM HOMiiHaabiioro iianpaixenna ao 600 kb. oSaaaaioiniix^ 

xax npaBiiao, eoabiuiiMii B.xoaiibiMii eMxocTaMii (^iir. 7). 

FeHeparop iiMnyabCHUx tokob — sapaanoe na- 
npaixeHiie 100 h 200 kb. e.MxocTb b yaape 80 MKtp npii Hanpa- 
ixeiiHH 100 KB H 2 MK(p npii HanpaweHHH 200 kb. sanaceHHaa: 
anepnia 400 kbt-cck. axinaiiTyaa paapaanoro roxa ao 500 000 a. 
feHepaxop c.MOHTnpoBaii b cnemiaabHO.M xoT-ioBane HiDxe ypoBiiH! 
liana. 
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OAHO^aaiiuii HciibiTaTeJibHbiii TpaHC(})opMa- 
Top npoMbiui^ieiiiioH MacTOTbi (50 ai() ((j)Hr. 8) — iio- 
Mnna;ibiioe iianpHjKenHc 1 m.iii. b, MomnocTb 1 000 kbo. Tpanc- 
(|>opMaTop BoaOywaaercH or cncmta.nbiioro arperara, cocTomuero 
H3 o/iiio(j)a3noro CHiixpoiiiioro reiieparopa MOwiiocTbio 600 kbt ii 
aciiHxpoiiiioro MOTopa MomiiocTbio 350 kbt. Bo36y>Kflciiiic rciic- 
paropa — iicsaBiicHMOc or aKKyMyjinTopiiofl OaiapeH. HcnuTa- 
To.nbMbifi Tpaiic(l)opMaTop hmcct cnenMa.nbiibifi otboa ot bucoko- 
BaabTiiofi ofiMOTKii H3MepeHiifl BUcoKoro iianpBwciiHfl. 

VcTaiioBKa nocTOHiiiioroTOKa — HOMiiiia.ibiioe iia- 
npH>Keiiiie 1,2 mjih. b, cpeiiHce 3Ha>jeiiHc juinre-ibno AonycTHMoro 
BbiripflMJicHiioro TOKa OKaio 70 mb, KpaTKoapcMeiiiio TionyciiiMoe 
cpeaiioe anaMCHiie Toxa (ao 10 cex.) 200 mo. VcraHOBKa Bwnai- 
Hoiia no cxpMc yaBociiiia iianpawenim. B KanecTBC BbinpHMiiTeaen 
iipeMCHiio ncnoabayiOTCH BbicoKouaibTiibie KeHorpoiibi, niiTaiinp 
iiaKa.na KOTopbix ocymccTB.iacTCH npH noMomn cnemiaabHux Ha- 
KaabHbix Tpanc())op.MaropOB. riy.ibcauHB nanpAweiiiin npii MaKcii- 
Maabnofi narpy3Ke OKano 5 — 7%. ycTaiiOBKa npeaycMaipHBaeT 
B03MO>KnocTb saMCHbi ycTanoaiciiiibix B nacTOflmee Bpe.MH buco- 
KOBanbTiibix KciioTpoHOB raaoTpoiiaMM, noc.ie nero a^nHTeabiio 
aonvcTiiMbiii tok noBbiciiTCH ao 1 a ((|)iir. 9). 

BucoKonacTOTnaH ycranoBKa — tiOMiiHaabiioc na- 
npB/Keniie 1.5 Man. o. nacrora or 30 ao 150 

B 6anbujo.M BbicoKOBaibriiOM 3aae ycTanoB-ienbi raxwe H3MC- 
piiTcabiibie iiiapbi aiiaMcrpoM 2.5; 1.5 ii 1 eMKOcxubifi acan- 
Tcab nanpB>KcnnB c sacKTpoaaMii, no PoroBCKOMy, anaMCrpOM 
3,5 .«< H BoaayiuHbiH miaiiHapnMecKnfi KOnacncaTop anaMerpoM 
3,5 M iia paSoMce nanpaHienne nopnaKa 600 kb npii aMKocrn 
oKo.io 100 iKp. Hmciotch ycTanoDKii aasi npoBcacniiti Bcecropon- 
nnx McxannnccKiix iicnuTaniin annefinbix nsoanropoB ii apMa- 
rypu. 

/tan iiccaeaoBainifi MeroaimecKoro .xapaKTcpa, a TaK)Ke a.nn 
in.'nbiTaHnii aiinapaxoB n oCopyaoBaniin iia 6oaee iinaKiie homii- 
naabiibic nanpnweHiin ofiopyaoBan m a a bi I'l b hi c o K o b o a b t- 
iibin 3 a. a, b KOTopoM ycTanoBaeiibi iicnhiTaTeabiibiH Tpaiiccjiop- 
Marop npo-MbiiuaeiiHon nacroTbi HanpnweHiieM 330 kb, yctaHOBKa 
nocTonnnoro Tona 400 kb ii reneparop ii.NinvabCiibix nanpn>Keiin)i 
1 000 KB. 

itan iicc.neaoBaiinii nB-ncinin KopoHHoro paapnaa ii cnemiaab- 
iibix iicnbiTaHiii'i ii iiccacaoBaniin noBeaciiiin iiaainmiii ii Boaaym- 
iibix npo.MCJKyTKOB npii CBcpxBbicoKiix Hanpaweiiiinx oOopyaoBaHbi 
o n bi T II bi I'i y H a c T o K b o 3 a y lu h o fi a ii h ii n n k a c k a a 
#1 c n u T a T e a b II bi X t p a h c (j) o p m a x o p o b h a Hanpn- 
}K e 11 n e 2,25 Man. o (cpnr. 10). 

KacKaa cocxonx 113 xpex xpaiicijiopMaxopOB iianpniKCHiieM no 
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0UZ. 8. hcnumameAbHuU 
mpaHC^opMomop I m.xh. a. 

1000 k-ea. 750 K« ll MOimiOCTbK) 750 KilCt 

Ka)Kjifati"i, ycTaiiOB-iGHUbix Ha ot- 
KpuTOM Boaayxe. TpaiiccliopMa- 
Topbi aonycKatOT coeaHHetiiie a aaesiiy npn kotopom noayqacTCH 
CHCTCMa Tpex({)a 3 Horo HanpaaxeHHa c JiHHeilHbiM Hanpa>KCHHeM 
oxaio I 300 Ke h noc.iejiOBaTe.nbHoe coeaHHCHHe c HanpamcHHeM 
2 250 Ke OTHOCHxeabHO 3 eM.nn. 

riiiTaHHe TpaHc 4 )opMaTopoB ocymecTB-ineTCfl or cneuHaabiioro 
arperara, cocroamero h 3 CHHxpoHHoro reH.eparopa MomiiocTbio 
3000 KBT, paccMHTaHHoro Ha oaHocjjaaiiyio h Tpex(J)a 3 Hyio Ha- 
rpyaxy, h CHHxpoHHoro aBHrareaa MoiuHocTbio I 800 kst. 

OnbiTHuA yaacTOK aHiiHH o6meA AnHiioH nopaiiaa 1 km co- 
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0i(r. 10. Kacsad ucnumamcAbHUX mpuHcqiopMamopoe 
Ha HonpHMeHuc 2.25 ji.ih. a. 




cTOiiT ii.i rpGX Hpo.ieTOB c aetbipb.MH onopa.Mii (rpcMH anKepHU'Xtii 
II oiiHoii iipo.MOKyTomioiU . paccmiTaiibiMit iia noiiBOCKV pacmo- 
I'.icHMUX iia 2, 3 n 4 aacTii npoBo.ioB npii pa 3 .iHMiibix ceaemiax 
cocTaB.naioiniix. Hsaiamia .iiihiiii paccaiiTaiia Ha nanpaaveHiie ;io 
I 000 Ko. 

HsMcpemic norepb na Kopoiiy ocymecTB-iaeTca iienocpeA- 
cTBeiiiio iia noTCHmiaAe npoBOAa. HaMepiiTCAbHbie 3 .neMeHTbi cxc- 
Mbi paciTo.io>Keiibi B xpcx cnemia.TbHbix KaOiiiiax (iia Bcex ipex 
tjiaaax), 1130.111 poBaHHbix or 30x1.111 Ha iianpaJKOHiic 600 Ke. B Ka- 
Chho BO Bpe.xia iiaxiopoHiii'i iiaxofliiTca Me-ioBOK, npoiiaBoaamHH 
nacTpoi'iKy c.xexiu HSMcpeniia 11 otchot noKasamiii npiifiopoB. 

it.ia I'lcc-ioAOBaiiHa b 11 y t p e h 11 11 x n e p e ii a n p a >k e 11 h ii 
B Aa.ibHHx nepeflanax nepexicniioro tokb b iiiicTHTyTO cosAana 
cnemia.ibiiaa xioAOJib, iia Kotopoii ixioxkct 6 biTb BOcnpoiiaBOACHa 
3.icKTponepeAaHa a.ihhoh ao 2 000 k.m. Moao-ib ociiamcHa ycTpoii- 

CTBaxiii, BOcnpoiBBOAamuxni MacioTHue xapaKTepiicTHKii aoMAii. 
VcraHOBKa oSopyAOBana aLiexieiiTaxiii Kopomioro paapaAa, hto 
no 3 BaiHCT npoBOAHTb iiccACAOBaimH BiiyrpeHHiix nepeiianpawe- 
Hiiil c yioToxi B-iiiaHiia KopoHbi KaK B nepexoAHQM, tbk h b cra- 
mioiiapHo.M pexKHxiax. XapaKrepiicTHKn Bb!KAioMaTe.ieA h paapaA- 
tiHKOB BocnpoH 3 BOAaTca Ha xioAc.iH cneuiia.ibHhi.MH .laxinoBbixiH 
c.xexiaxiii. • 


2— I2U 
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B o6.nacTii cxcmho-pokhmhux eonpocoB Aajibiiiix 3.neKTp()- 
iiepeiiaM 6o.ibuiori moiuiiocth ii c.noJKiibix o6'beaiincHiibix aiiepro- 
ciicTCM iiHCTiiryTOM paapaeatuBaiOTcn c.ncayiomiie Bonpocbi: 

CTaTHMCXjKaa ii AiiHaMiiMccKaa ycTOiViiiBOCTb o6TjCAiiiicinibix 
siieprociicTe.M ii paapaGoTKa MepoiipiinTiiii no ec iiOHbiiiiciiiiio; 

caM0B036y>KacHne ii caMopacKamiBainie cmixpoiiiibix .\iniiiiiii 
II pa3pa6oTKa MeponpnaTiiii no npcaoTBpanicnnio stiix HMeMiiii; 

aaiiannc paa-nii'inbix cnocoCon KOMnencaaim a.ncKTponcpe.aa'i 
n MOKcncTCMHbix CBRScii iia MX npoiiyc'Kiiyio cnoco6HOCTb; 

iicc.iea,OBaHHc coBMCCTiioii paCoru ciictcm nocToaiinoro ii ncpc- 
Meiinoro T.OKa ycTOilmiBOCTii sncprocnoTCM. ofmcannciiiibix nepc- 
;;aMaMii nocTOHiinoro Toxa, ii ap. 

3KcnepnMCHTa.nbHnH nacTb iicc.ieaoBaiinii nponoaiiTca na pa3- 
pa6oTanHofi n coopywcimon b imcTiiTVTC 3 .n c k t p o a n n a m ii- 
nec.Kofi Moae.iii, cocToanien 113 Maninii — rnaporenepaTopon. 
Typ6orenepaTOpoB, arperaiOB narpyaKii n ap., a raKJKC ipanc- 
({lopMaTopoB', anHufi. pcaxTopoB n apynix ycTponcTii. KOTopbiu 
KaK B HOpMa.lbHOM. TaK II B riCpCXOaHOM pOKIIMaX HB.1HIOn‘fl 
saeKipoMexaHii'iecKiiM noaooiiCM Maniiin 11 wrpoiicTn pca.ibiioii 
ciicTC.Mbi (({)iir. II II 12). 

Ha.iimiie c.MeHHUx poropoB noaBaiRCT iia.MeiiHTb napaMcipbi 
niapo- 11 Typ6orenepaTopoB .Moae.m. FlyTc.M komiiciic:iiuiii aKTim- 
noro conpoTiiB-ieHiiH oS.motkii B036y>Kaciinii .mo>kiio b aocra- 
TORHO ujiipoKiix npoae.iax iis.MeiiRTh iioiroHniiyio iipc.Moiiii koii- 
Tvpa B036y/KaeHiiR .Maiiiiiiibi. 





0ui. II. SAeKmpi CiiHaMUHech'an Mode.ib. 3tiA .’HcJpo.vHf/Jortiopju. 
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0itz. 12. S.ieKmpoditHUMUHecKaa-Mode.ib. 3a . 1 imjpSozeHepamopoe. 

PoTopbi rciicpaiopoii ii.mcmot cMcniiyio acMn(t)cpiiyio ciiCTeMV. 

Cxu.Nia CTaTopiioil oCmotkii rcnepaTopoB _iio3BamoT iiMCTb 
0o.ibiiioii ananaaon HOMiina.nbiibix iianpHJKeiiiiii. 

Ha.Timite ci>cMMbix ancKOB iia arperaic aacT B 03 M 0 >KH 0 CTb 
iiaiyiiiTb ncoOxoaiiMyio niicpunoiiiiyio nocToniiiiyio arpcrara. 

i’ciicpaTopbi ociiaiuciib! BcnoMoraTC.abiibiMii MaiiiiinaMi! aair 
ii3Mcpcniin yr.aa Mcjxay potopa.Mii napaa.ic.abiio pafioTaiomii.x 
Maiiiiiii II 3 .ieKTpoiiiio-iioiiiibi.Mii pcry.iBTopaMii B03Cy>KaeniiB ciie- 
uiia.ibHoro naroTOB-ieniiH, peanipyioiiiii.Mn nax na OTK-noncnne 
iierv.niipyc.Mon ncaiiminw’. rax n na ee ncpBbic asc nponaBoanwc. 

'npoMbiin.neiiiian narpyaxa siieprociicTeMbi ..MoaejinpycTcn 
aciiiixpoinibiMii aBiiraTcaHMii. TpeCyeMaii .MO.MCHTHO-cxopocTnaB 
xapaKTcpifcriixa iiarpyaxn ocymecTB-nncTcsi aa cmct cootbct- 
c'Tuy loiiicro Bbi6opa c.xcMbi B036y>KaciiiiR Mainiiiibi nocToaiinoro 
Toxa. Arperaru narpyaxii ociiaiaciibi iinepmioiiiibiMn ancxa.Mii aan 
ii'i.Mciiciii'R iiiiepunoiinoii nocTonnnofi n ycTpoiicTBa.Mii a-isi iiaNie- 
pciiiisi cxo.ib>xeiiiin aciiiixponiibix aBiiraTc.iefi b cTaniioiiapnoM 
II iiepcxoaiiOM poxiixtax. 

Jlan ii.MiiTamni nemiofi n ocBCTiiTC-nbiioii narpyaox ciictcmm 
iipcayc.'iOTpeiibi Jia.MiioBue pcociaTbi 11 iiarpyao'inuc conporiiB- 
.icniisi. 

Moaeaii Tpaiici|)opv.aTopoB ii.mciot iniipoxiiii ananaaon iiaxic- 
iieiiiiR xo3(b(t)iimieiiTa Tpatic4)opMau.nn n C.niiaxn no cboii.m napa- 
McrpaM B OTHOcitTcabiihix cannimax x iiapaMcrpaM peaabvibix 
Tpanc(})opMaTopoB ciictcm. 

ilasi iicc.ncaoBaiiiin a-icxiponcpcaan c npoaoabnoii xoMneiica- 
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0M. 13. 3.ieKnipoduHa.KiiHecKan xode.ib. IHtim i/npuii.icmiii. 




0u:. / 5 . ycmaHoeka npodoAbHoii Ko-vncHcanuu I/O KO. 


UHCfl CMOIITHpOBaHU MOAG-IH 3THX yCtaHOBOK C M0/l6.TflMH SaiUHT- 
HbIX yCTpOHCTB 'll 3.1GMGHT0B BBTOMaTIlKH BOCnpOH3BOilCTBa 

(bopCHpOBKH KOXinCHCaUHH. 

3jieKTpoaiinaMimecKaa Moje.nb oSopyaoBaHa Moae-iaMn koh- 
ucBbix ycTpoHCTB H .niiHHflMH 3jieKTponepeiiami nocTonmioro TOKa 
((bur. 14). npeo6pa30BaTe.nbHbie cxcmu ocHamCHU ycTpoflcTBaMii 
cCTOMHoro ynpaBjieniia, aBTo-siaTimecKoro pcry.inpoBanim ii ce- 
TOMHofi aamiiTofi. Ka6e.ibHb!e h BOSAyuinue .ihhhh nociOHimoro 
TOKa H BoaayuiHhie .ihhhh Tpex(})a3Horo tokb b paa-inqHbix Mac- 
uiTa6ax MOA&it'PVioTCH cxeMaMii aaMemenHa. B KOMn.neKT Ka)K- 
aoH MOAe.iH rpex^asHOH .thhiih BXOflUT BMeiiKa ji-nn MOfle.inpoBa- 
inia sHyvicBoro npoBOAa>. c BOcnponaBeacHneM aaBHCiiMOCTii co- 
npoTHB-neHiin «3eMJiH» or MacTOTU. 

ConocTa8.neHHe pe3y.nbTaTOB KOirrpoJibHbix onuTOB, npoBC- 
.aeHHbix b pea.ribHOH sHepreTHMecKofi ciicxe-Me, c peay-ibraraMH 
3 KcnepnMeHTa.iibHbix HccJieaoBaHHfl na 3JieKTpoanHaMH»iecKofl mo- 
aeviH noKaaaJio flocTaxoMHO xopouiyio hx cxoflUMOcxb ii floopox- 

HOCXb MOfl&nH. - .... 

3KcnepHMenxa.abHbie iicc-ieflOBaHun b Hacrii npoACWibiiOH kom- 
neHcamiH npoBoanxca kbk Ha onucaHHofi 3 .xeKTpoflHHaMHMecKOH 
MOfleJiH, xaK H B pea.nbHOH aiieprocHcxeMe c ncno.rib30BaHHeM 
OnUTHOH H OnUTHO-npOMbllU.'ieHHblX yCXaHOBOK npOiKXIbHOfl KOM- 
neHcauHH. 
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OnbiTHaH ycraHOBKa npoao.ibHofl KOMnenca- 
mi H ((})Hr. 15) coopywena na nojcTanmin 110 kb h apesana h 
. iiiHiiio 3.ieKTpoiiepeAami 110 kb a-iiihoh 157 km b6jih3ii tomkii 
npiiMfaiKaHiiq ee k CHcreMe. OnuTHo-npoMbiui.icHHbie 
ycraHOBKH npoito.ibHOH KOMnencauHn 220 kb co- 
opyweHbi Ha noacraHUHH. npHMUKaiomeri k ciiCTCMe, ii BK.iioMCiibi 
B napa;i.ne.ibHbie .ihhhh 220 kb (({)iir. 16). 

Ha ycraHOBKax npoiioJibHofi KOMneHcaitHii 1 10 h 220 kb npo- 
BOABTcq HccJieiiOBaHHq BHyrpcHHHx nepeHanpoateHHH b Kovnei;- 
CHpoBaHHoA JiHHHM, HcnhiraHHe achctshh peaeAHux aaiuiiT h 
ycipoAcTB aaiUHTbi KOHacHcaTopoB OT nepeiianpRjKeHHA, "pjBo- 
aHTCH OnUTfal, CBRSaHHbie C OUeHKOA aHHa.MHMCCKOA yCTOHMHBOCTH j 
annaparypH, no;iBepruieAca BosfleAcTBHio paapHAHUx tokob 
noBbiuieHHoA aacTOTbi. 

Hapaay c 3 th.m ycranoBKH HcnojibsyioTCH ana HcnbrraHHR 
onbiTHbix oOpaauoB KOHfleHcaropoB, paapaeatbiBaeMbix 3.iieKTpo- 
npoMbiuuieHHocTbio juift ycraHOBOK npoAOiiibHou KOMneHcauHH. 
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BBEAEHHE 

PasBHTiie siieprcTiiKii CCGP ii iieo6.\oaMMOCTb HcnanbsOQaiiHo 
fiiiipopecypcou, y^ia.aeiiiibix or ueiiTpoa noTpL“6.nenHfl, BbiABiiraioT 
.■ia.uiMy riepe^awH rjaibiimx k().'iii4cctu a.aeKTpo3iieprHH iia aa.ibmie 
paccToniiHH. 

• ripHMeiieiine ;i.tH iiepcjiami a.ieKTpoiiiepriiit iia jia.ibHue pac- 
VKiaiiiiH riocTOHHiiom roKa iiucoKoro iiaiipfl>Ki;imfl oiKphiBacT iio- 
Mbie B03M0>KIIC)CTH M IIMCCT pfl.l lipCHMyiUCCTB BO CpaBIICIIIIK) C lie- 
pe.iaMcii iiepeMciiiioro roKa. 

ripii iicpcAaMe 3».ieKTpo3iieprnH tiocToaiiiibiM toko.m orriaaacT 
iipoC.TCMa 3.ieKTpimccKoii ycToiimiBOCTH. mo ycrpaiiaeT orpaHiiqc- 
MiiH KaK no iia.ibiiocTii a.icKTpoiiepc.iaMii, TaK n no no.iimuHe nepc- 
.laBacMon MoinnocTii. 

ripn ocyiuecTB.ieiniH cbbuii mc/K/iv 3iieprocHCTCMaMn nocpc.i- 
CTBOM ncpcviami iioctobiiiioco toko .lonycriiMa nx iiecnnxponnaH 
paCoia no OTiionieiinio apyr k apyry. mto iiOBbiinaeT naae>KnocTb 
pafjoTbi o6i.eanii(;iiiibix ciictcm. 

S.icKTponopeaann nocTOHiinoro roKa uo3Mo>Kno HbinaiiiHTb 
KaK BoaayujiibiMii. raK n KaOeabiibiMii. 

ripn paBiioii nponycKiioii cnocoGiiocTii Boaayiniibie annnn no- 
cTOHnnoro tokb BbicoKoro nanpH/Kennn anamiTeabiio SKonoMimneo 
BoaayuiHbix aiinnii nepcMeiiiioro toko. 

KoiiCTpyKiniB KaGeaeii na nocTOHiinoc nanptoKeinie Miioro npo- 
lue n aeiiicBae. mcm na nepcMennoe nanpaweimi.', mto OTKpbiBaer 
B03MO>KnocTn nocTpoiiKn KaGeabiibix aniniii nocTOBinioro toko na 
BccbMa BbicoKiie nanpB>KennB. 

nepeaana 3neprnH nocTOBiiiibiM tokom iiMeer pna aKcnayara- 

• nnoHHbix npeiiMymccTB, cnflaaniibix c GunbiuiiMn B03MO)KnocTflMn 
GbiCTpoaeiicTByiomero ceiomioro ynpaB-ieniiH BenTiiaHMii npeoG- 
paaoBaaeabUbix noacTaimnii. BoaaeitcTByH na cctkii BeiiTiiaen. 
MO>KHO peryanpoBatb Beanminy nepcaaBacMoii MomnocTii n mc- 
iiHTb ee nanpaBaonne, ocyinecTBiiib CBcpxGbicTpoacncTByiomyK) 
aamiiry n aBTOMaTimecKoe noBTopnoe BKaioHennc. mo cnocoG- 
cTByer noBbimennKi naaoKiiocTn nepcaami. 

Bo 3 MO>KnocTb ncnoab 30 BannB aeM.in b KanecTBo oSparnoro 
iipoBoaa noBBoaHCT npn noBooKaennn oanoro na npoBoaoB .innnn 
ite npeKpamaib nepcaany aiiBprnn. a aiinib cimwaTb nopeaaBac- 
Myio MOUinoCTb. 
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AlOKCHCTCMIiaH I'BflJb Ha IIOCTCHHIIOM TOKC Me yi>C,1Hi|lll)iler 
TOKOB KopoTKoro aaMhiKaiiiiH ii. c.ie.aoHaTe.ibiio. lie iipe,aijnB.i(ieT 
,lonaiiiiiTo.ibiibix. B pfl.ie c.iyqacu iiecbMa c.-io>Kiibi.\ TpeOouniiiiii 
K annaparype. Korophie noaiiiiKaKiT iipii (irn.e.uiiieiiiin 3iicpni- 
CHCTCM. 

yc.io)Knciiiie. II y.iopo>Kaiiiie Koimeiibix iipcoOpaaoHaTc.'ibiibix 
noacTaimiifi nocToniiiioro tokb ,ie.iaiOT 3Ki)iioMii<iecKii iiuro/iiibiM 
npiiMeiieiiiie nopejami siicpriiii iiocTOBiiiibiM tokom r.iaBiibiM oO- 
paaoM iia Saibuiiie paccTOHiiiia, Kor.ia 3 koiiomiih b anTparax iiciio- 
cpejCTBeiiHo iia .111111110 ::peBa.iHpycT iia,i y;iopo/Kaiiiie.\i koiiuchiiIX 
npeoOpaaoBarc.ibHbix no.icTaiimiii. FIpii iieouxo.iiiMocTii iipoK.ia.i- 
Kii .11IHIIII Mcpea 6aibiiiiie Boaiibic upocTpaiieTiia iipiiMciieiiiie Ka- 
ee.ibiiofi ncpejami nocTomiiihi.M toko.m uo.iccooGpaaiio 11 iipii 
MeHbiuiix paccTOHiiimx Bc.ie.icTBiie uo3mo>kiioctii npiiMeiiciiiiH 
B 3Tii.\ c.ivMaBx KaGe.ibiibix .iiiiiiiii. BoaMo>i<iiocTb cnnaii iieciiii-l 
xpoHHo paGoraiomiix siieprociicTc.M raK/Ke .ae.iaer iie.iecooGpaa- 
HbiM npii.Meiieiiiie cpaBiiiiTc.ibiio KopoTKiix .•iiiiiiiri iiocTOBiiiioro 
TOKa. 

OrcyTCTBiie b iiacToamee Bpe.viR BbiK.noHare.iH iioctohhiioi o to- 
Ka He noaBaiHCT BbinaniHTb .iiiiiiiii iioeTOsiiiiioro roKa c npo.vie- 
/K\TOHHblM OlGopOM .MOUUIOCTII. 

3a pyGc/KOM b iiacTOflinee Bpc.MH iiMeercH .■iiiiiib o.iiia 3.icKTpii- 
ncpeaaia nocTOHiiiioro roKa b lilBemiii (c .MarepiiKa iia o. Fot- 
•laHj) .MOiuHOCTbio 20 Thic. Ker, nepe.iaioiiuiH aiicpniio iipii iia- 
npB/Keiiiiii 100 Ke iia paccToaiiiie 100 K.ti. 

B CBflaii c iiaMaBUiii.MCH npaKiimecKiiM aeyiuecTB.iciiiie.M 
B CoBercKO.M CoHj.ie 3.ieKTponepeaaM Go.ibiiiiix mouiiioctcm iia 
Gaibiuiie paccToamiB 11 oGijeaiiiieiiiic.M 3iieprociicTe.\i EBporieii- 
CKOii qacTii Coioaa CCP b iiacToamee Bpc.MH npoBo.iHTCH npo- 
CKTHbie paapaGoTKii oTje.ibiibix nepejaH Go.-ibiuoii .moiuiioctii iia 
Go.lblUlle paCCTOHHIlH nOCTOHIIIIbl.M TOKOM BblCOKOTO llanpH/KeilllH. 

iliipeKTiiBa.Mii .X.\ cbeaaa KHCC no iiiccto.mv nHTii.ieTiie.My 
n.Taiiy paaeiiTHH napojHoro xoafliicTBa CCCP iia 1956—1960 rr. 
npejyc.MOTpcHo coopyaveiiiie nepe,Tami nocTOHiiiioro tokh ;i.th cbh- 
311 Cia.iiiHTpaacKofi rSC c 3iicprociicTC.\ioii /toiiGacca 11 io/Kiioii_^ 
ciiCTe.Mofi. M 

Coopy/Keiiiie nepejami Cia.iiiiirpa.i — /loiiGacc — ncpBoii i> 
Miipe nepeaami nocTOHiiiioro TOKa 6o.ibiiJoii moiuiioctii — OTKpoeT 
pea.Tbtibie nepcneKTiiBu ncno.Tb30BaiiiiH orpoMiibix niApopecypcoa 
CiiGiipii II Hx BK.TioweiiiiH B oGiuyio 3.TCKTpimecKyio cucTCMy. 

/I.TH npoBejeiiHH HCOTejoBaiiHii, KOTopue cuHaaiiu c npouep- 
Koii pa3.THqHbix cxe.M npeoGpaaoBaiiHH. c ripoBepKoii paGoTu pTyr- 
Hbix B_hinpH.\iHTe.Tefi h iipyroro oCopyaoBaiiHH u iiopMajibiiux 11 
aBapiifiiihix pewHMax, a TaK/Ke UjIh iiaKon.neiiHH SKcnjiyarauHoii- 
iioro ouhiTa 11 nojroroBKii ncpcoiia.ia 11 1950 r. Gbi.na BKJiioweiia 
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II paGory oiibiTiiu-iipo.Mbiiii.ieiiiian riepe.aa>ia riocTORiiiioro TOKa Ka- 
iiiiipa — MocKua. 

nepc.ua>ia ubinaniieiia iia MoiuiiocTb 30 tuc. kot npu iiomii- 
iiajTbiiOM iianpaweiiHH 200 Ke; paccTOHimc Me>K.ay npeoGpaaoBa- 
TCJibiibiMH noacTaiimiHMH 112 km. 

riepcAaqa Kaiiiupa — MocKBa HB^TfieTCH ociiOBiioii 3 Kcncpi<> 
.MeiiTajTbiioii Gaaoii Mayqiio-Hcc.Te40BaTe.nbCKoro miCTiiTyra nocTO- 
Hiiiioro TOKa. 

Sra ncpcuaia iicno-TbaycTCH h b npoMbiiu.Teiiiibix uc.thx, hb- 
.iHHCb Aorio.iiiiiTe.ibiioii cBHabio KauiiipcKofi rP3C c BbicoKOBaibr- 
iioii .3.TCKTpimecKori ccTbio Mocsiiepro. 

rio onbiTHo-npoMhiiii.ieiiiioii nepeuaMC Kaiiiiipa — ^AAocKBa Gbi.io 
llepCAailO 600 .M.lll. K8TH 3.TeKTp03lieprHII. 


CXEMbI 3;iEKTPOnEPEflAHH 


3.TeKTponepeAaMa cocroiiT 113 AByx npeo6pa30BaTC.ibiibix noa- 
eTaiimiii; ubiiipHMiiTc.ibiioii l Kauiiipe ii iiHBepTopiioii b AAockbc. 
eBH3aiiiibix Me>KAy coGofi AByxnpoBOAiioii KaGe.Tbiiofi .Tiiiiiieii npo- 
TH/KClIIIOCTblO 112 KM. 

Ha BbinpHMiiTe.Tbiiofi iioACTaimiiii npoiiSBO.iiiTCH BbinpHM.ieHiie 
iiepcMCiiiioro TOKa. nocTviiaiomcro c luiiii 110 Ke KaiuiipcKOfi 
3.TeKTpocTaiiunn, B nocTOHHiibui TOK iianpH/KciiiieM 200 Ke, koto- 
pufi nepcAacTCH no KaGe.Tbiioii .tiuiiiu iia iiiiBcpTopiiyio noACTaH- 
iiiiio B Mockbc. Ha iiiinepTopiioii noACTaimmi ripoiisBOAiiTCH npe- 
oGpa30Baiiiic riocTOHiiiioro TOKa b nepe.MeiiHbifi tok, KOTopufi uepea 
iiiiiiibi iio.TCTaiiuHii riocTvnaeT b ccTb 110 ko Mocaiiepro. 

ripiiiinHriHa.TbHaH c.xcMa s.TeKTponcpcAami, npii KOTopofi npo- 
HoAii.mcb ociiOBiibie iicc.ieAOBaiiiiH b 1951 — 1955 rr., npiiseAeiia 
iia (|)iir. 1. 

ripeoGpaaoBaTe.Tii Bbino.Tiiciibi no Tpexcjjaaiioii moctobou cxcmc. 

Ka>KAaH noACTaiiUHH coctoiit 113 OAimaKOBbix ociiobhux 3.Te- 
MeiiTOB: masiibix it iicnoMoraTe.Tbiibix Tpaiic(})opMaTopoB, pTyTHux 
iieirrif.Teii 11 .Tiiiiciiiibix peaKTopoB. 

K r.iaBiibiii TpaiiccjiopMaTop npeACTaB.THeT coGofi rpynny oaho- 
Mliaaiibix TpexoGMOTomiMx rpaiiccpopMaTopoB oGiuefi MoutHOCTbio 
.36 Tbic. Kea 11 c iioMiiiia.ibiibiM iianpAweiineM AByx ociiobhux 06 - 
motok: ceTeBoii 110 kb ii cxcmiioh 170 kb. 

B KaHiAoe ii.Teuo .MOCTOBoii cxcmw BivTioweiibi noc.ieAOBaTe.Tb- 
110 Tpii BciiTii.iH, MTo ii.MOCT uc.ibio ii36e>KaTb iiapyuieiiHfl paOoTbl 
npeoGpaaoBaTC.iH b c.iyqae oGpaTiioro saiKtiraiiiiH (iia BbinpnMii- 
re.ie) u.iii npuMoro npoGon (iia iiiiBeprope) OAHoro bchtii.ih. 

ji.iH paBHOMopHoro pacnpcAe.ieiiiiH iianpH>KeHHfl moka}’ no- 
c.ieAOBaTe.ibHo coeAiiHeiiiibiMii bciitii.thmii napa.i.ie.ibiio nenoMKC 
BeiiTii.ieii BKAiowciibi cMKocTiio-OMimecKiie Ae.iiiTe.in iianpHHieiiiiH. 

.9 
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l^HSepmopHaf! nodcmaHUun (Mocnda) 



t 


I 


BbinpRMumeniiHait nodcmaMnun (Hauiupaf 



— :it-'Mn(tiHpyioniaB [K‘no<jK.i .i.iq no.iao.ieiiiiR Ko.ie 6 aHiifl 
*"Iy — Kaoi- ib'nLT miT 'lOCTouiiiioro iianpawciiua 


B cxe.Me npec^paaouaiiiiH oOccnemiBaorcH iiojiaa-ieiiiic Ko.k’- 
oaHiiii sByKOBofi wacTOTbi B iianpa/KciiHH, BOccTaiiaB.niiBaiouieM- 
cH Ha BeHTii.ie noc.ie ero noracaiiiiH, a TaK>Ke Ko.ieeaiiiifi bbvko- 
BOH MacTOTbi, BoaiiiiKaioiniix mc/K.iv iio.iiocaMii npa iieKOTOpiJx 
nepexoatiux npoueccax. 

C ue.ibro ;ieMn(|jHpoBaiina BbicoKcmacToiiibix KOJie 6 anini iipn 
3a>KiiraHnii BeHTii.neii h ycTpaneiiHB paaiioiio.Mcx iioc.acAOBaTe.ibHo 
c Kaauoii uenoMKofi BeiiTH.aeii BK-aioHciibi co cropoiibi aiio.aa ii co 
cTopoHbi Kaioja BbicoKowacTOTiibie peaKTopu c .Ma.aoii iiiiavktiib- 

IIOCTblO. ■' 

Ha npeo6pa30BaTc.abHoii noACTaimmi b Ka/K.abiii no.aioc .aHiiiiii^ 
BKAiOMCHbi .aiiHCitHbie pcaKTopbi A.iH cr.aa/KiiBaMHa nyjibcamiii bu- 
npflM.acHHoro TOKa ii orpaHUMCiiHa tokob iipn iiepexoAiibix ii aaa- 
piiHHhix npoueccax, CBABaimbix c paapaAOM c.mkoctii Ka6e.abMoii 

3amnTa or BiiyTpennnx nepenanpH/KciiHii ocymecTBAaeTca bcii- 
TfLibHUMH paapHAHHKaMH, BKJiioweHHbiMH iiapa.i.aeAbiio o6MOTKa.M 
peaOTopoB H TpaHC(j)opMaTopoB, h sau^HTiibiMit npo.vieJKyTKaMU 

BK.aK)HeHHe aAeKiponepcAaqu b ceib nepeMeiinoro tokb h ot- 
K-iroHCHHe OT nee ocymecraasioTca iia KawAoii riOACTaHUHH npii 

4 


rio.Moiun BbiK.aioMaTe.aeii 1 10 ko . CiiaTiie iiarpyaKii n iianpHHieMiiH 
c .iMiiiiii riocToaiiHoro tokb, a raK/ne pery.aiipoBaiiiie nepeuaBae- 
.'Kiii .MOlUHOCTii iipoii3HO,iHTC5i BosAeiicTBiie.M jia ceromioe ynpaa- 
.leiiiic BciiTH.aeii. 


* 


B03M0>Kiia paOoTa a.aeKTponepe.aaMii no CH.M.MeTpiiMHofi c.xe.ve 
iipii iit)npH>KciiHH MC/Kiiy no.TiocaMii 200 k & m no otmoiughiko 
K 3c.\i.ae 100 KB, no cxcmc c aase.M.aeiiiieM OAiioro 113 no.aiocoB 11 
no cxe.Mc, npii KOTopoii oOpariibiM npoBOAOM flB.afleTCfl seM.an. 
B .iiBv.x noc.acAHH.x c.avHaa.x HanpH/Kciiiie neaaaeM.aenHoro no-aioca 
nepeaami no OTHoiueiiiiKD k ae.M.ae cocraB-aaeT 200 kb. 

Zt.iH aKcnepii.MeHTa.ibiibix ue.aeii npeaycMOTpena B03.\io>KnocTb 
paOoTbi nepeaami no no KaOe.abiion, a no Boaavmnoii .aniinn, npo- 
xoanmeii b tom we nanpaanennii. a.aa ncro na' npeoCpasoeaTeab- 
nyto iioacTanunio aanc.aeiibi oTnaiiKii ot Bosayujnoii .anniin Tpex- 
cpaanoro TOKa 110 

Ha aaeRTponepcaane npoBoaiiTcn HccaeaoBanne paaaimiibix 
cxcM npeo6pa30Baiins 11 . b MacriiocTii, paOoTbi npeo6pa30BaTC.ab- 
iioii noacranunn b pewHMo KacKaanoro coeanneiiiifi aayx moctob 
c oaiiMM BeiiTii.aeM b n.aene. KOTopas iipeacTaB-aeiia na (})iir. 2. 
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HhBepmopHaD nodcmaHuun (MockBo) 


m BbinpHMumumHan nodcmanuun (Hauiupa) 





. 0 iir. 2 . n;ipit.')iiT cxc.Mu c nnvMH MociaMn 

TpaiIC4inpMaTop: J — .llllll-niiull PCOKTOP: < - BHK.llOH.iri.MI.' 
KOBOO HBCTOTH: / - PCBKTOP. AB MBlplipyiOlUHn BHCOKOHBCTOTBHB KO-lcfia BIIH tipB MiKH 

Te.ibHHll TpaHCljKipvaTop nocTOHiiiiiiro iiaiipiiiKeBiiii; ;0 - euii rii.ibiiMn^ paapa r 


Ha HHBcpTopiiufi iioacTaiimiH. 

^ ACMIBplipy 

lainill Hb'IlTll.lBn; 8 — HlMBpBTlMbllHft 

bbk: n — uiyiiTlipyHiailin lipuMcKyiuK: 


In ^“■^“B.iCHiia Ko.ie0aniin aay 

in Tpaiicipopuainp nocTcminiorn ToKa; y — iiaHapii- 
JK: KaOa.ib nocrc.HinBiro roKa SO) »•». • 


HanpfljKCHHe Ka>Kiioro .Mocra 100 kb. ManpH/Kciiae nao.inpo- 
BaHHoro naiioca OTHocme-ibHo ae.M.iii 200 kb. 

Me»uy naiioca.Mii Ka>Kaoro .\iocTa BK.iiK)Menbi uiyurupvioinHc 
BeHTH.iH, KOTopbie npH neKOTopu.x Herio.iaAKa.\ u paCore Mocra 
ornHpaioTCH ii mytiTupyiOT cro. mo npiiB0.miT k oO-icttciihio pa- 
fiOTbl OCHOBHbl.X BeHTH.iefi II K fio.ief SbICTpoii II qCTKOii .THKBina- 
UHH iiapyuieHiifi poKii.Ma. 

B c.\e.\ie oOecneMHBaercH npiiiiyaiiTeyibiioe nbipaBiiiiBaime iia- 

npH^CHHA MCJKay BeHTII.lH.MH, HeoO.VOilH.MOCTb KOTOpOfO B031IIIKaCT 
B HCKOTopbi.x nepe.\0iiHbi.\ peyKHMa.x paOoTbi ncpeaaqH. 

rio.MHMO OBHcaHiibi.x ocHOBHbi.v c.\e.\i, iia nepeaaqe iicc.ne.ayiOT- 
CH H apyPHe c.xc.mu npeoepaaoBaHiia, HanpiiMcp napa.i.iejibiio-no- 
c.ieiioBaTe.ibHoe coeaHHCHne BeiiTH.iefi b n.ncHe Mocra, nocicaoBa- 
TC-ibHoe coejHHCHHe jiBy.\ h qeibipe.x BeiiTiMei'i ii jp.' 

KAEE.nbHA)l JIHHHfl 

JIhhhh Bbino-meHa ojHoa<HabiihiM KaOeaicM nocroHimoro TOKa 
200 K8 Ka6e.ib HMcer a.iio.MHiiHeByio TOKOBe.aymyio WHJiy ceie- 
HHCM 150 .»u«* Oy.Ma/KHyio HaoaBUHio mnuiHiioii 1 1 — 12 mm c bbs- 
KOM nponHTKOM, CBHHUOByiO oOoJIOMKy h CTa.HbHyio epoilio. Em- 


KocTb KaCeiH .\ie>Kay jkh.ioii h ae.M.ieii cocTas-iHCT 0.25 mkA iia 
I km II aKTiiBHoe coripoTjiB-ieiiiie 0.18 om iia I km. HaiieMiie iia- 
npHweiiiiB B .iiiHiiii npii tokc 150 a cocTaB-iHer OKaio 3%. 

Ma .1IIIIIIII iipo.ao/Keii KaOe.ib Merbipe.v riinoB c iie6o.nbUjn\iii 
koiicTpyKTHB"bi.Mii OMiiqiiRMH. 'Ha «})iir. 3 noKaaaii nonepemibiA 
paapta KaOcaiR npoiiaBojcTBa aaaoaa «MocKa6e.ib». 

KaOcAii oOoiix no.iiocoB .aiiiiiiii npaioaieiibi b oCmefi ae.M.innori 
Tpaiiiiiee iia myOiine 1.2 m (b iiace-ietiiibix nvHKiax 1 5 m) Pac- 

• CTOfliiiie Me>K4y KaOe.iHMn b caery 250 mm. 'b tom we Tpamiiee 
Haa cMaoBb..M KaOe.ae.M „a r.iyO.iHe 0.9 .« y.aoweii Kopawbll 
KaoCblb CBH3II C 03^^la>KHOII M30.lHmieri. 

B MecTax nepe.xoaa Kaec-ibiioil rpaccbi qepea pcKii npanowen 
no.aBoaMbiii Ka6e.ib b ociiobhom tom we KoHCTpyKmiii mo c vtot- 
meiiiiOM cBiiimoBoii o6o.ioqKOM ii cn.ioiMiioii Cp'oiieii iia KDvnwx 
npoBOJioK. ‘ 

no .ajiime Tpaccu ii.mciotch .asa nepeK.iioMaTe.nbMbix (paaiie- 
-nHTeJibiibix) nyiiKTa, noaBo.iaK)imix npii noMomii ciCMHbi.x Haiwia- 
40K ocymecTB.asiTb MepeKpemiiBaiiiie Ka6e.TB ii oTicnioMciiiie aiio6o- 
ro yqacTKa KaOe^ia b c.iyqae, ec.iii iia stom yqacTKe iipoiiaofiiieT 
noBpewiicMMe. 
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Oht. 3. rionepeqHoe ceMemie cepnri- 
Horo 220 KO KaOc.ifl riocTOHUnoro 
TOKa IXloO .M.w- aaeoaa 
6e.ib‘. 

/ TOKOBCjyiuafi a.iioMiiinieBafi >Kii.ia: 
? — Hso.iiiUiiR To.iutiiiion 11,3 MM, npo* 
niiraHHan Mac.ioKaHn4>o.ii{CBbiM kcm* 

nayaaov: 3--3KpaH na veTa.i.iH3i>poHa)i- 
itoH Gyvarii: 4 — ceiiHitOBan o6o.iosKa: 
o — x.iopBitinuoBaH .leHia: 6 — npopean- 
iieHHan TKBKeBOR .leiiTa: T ~ Cponn 113 
CTa.lbHOfl npOBO.IOnU: £-~C.10n KaOtMb- 
HOfl npt?>Klt. 

npH/KCHiieM 350 ne oipima 
10 MHH. 


Ha ubinpuMtiTe-nbiKifi noA- 
CTanuHii II iia 6jiii)Kaiiiin;M k hii- 
BcpTopiKiii noACTaimnii pa3Ae.iii- 
TC.nbiioM iiyiiKTc iibirioAiieiibi uu- 
iiocHbic aaaeM.ieiiiiii, paccmiTaii- 
iiue iia iipoTCKaiiiie paOoMero to- 
Ka .aiitiiiii. ^ripii iioMomii sthx aa- 
aeM.neiiiiii ocyiuecTii.-iHeTCH pe- 
>KiiM paOoTbi iiepe;iami Mepe:i 
30X1.110. iipii KOTopoM 113 yqacTKo 
iipoTfl>KeimocTbio 67 km (ot bu- 
iipflMiiTe.ibiioii iio.icTaiimiii Ao 
pa3Ao.iiiTo.ibiioro iiyiiKra) b Ka- 
HCCTBO oOpariioro iipoiioAa iic- 

IlO.lbayCTCH 30X1.111. 

Jt.iH npoi|)ii.iaKTimocKii.\ iic- 
iibiTaiiiiii II it3Mopoiiiiii iipii iiii- 
BepTopiioii noACTaiimiii cmohth- 
poBaiibi cTauiioiiapiiaii KoiioTpoii- 
iian yciaiiOBKa na 500 kb u 
20 .i(«, ycTaiiOBKa a.ih iipo/Kiira- 
Hiifl iia 5 KB II 1 Cl II H.xiriy.ibciiaB 
ycraiiOBKa a.ih iioAami iixiny.ih- 
coB npii oripcAc.iciiiiii Mccra no- 
BpoKACiiiiH KaGo.iH. ripocliii.iaK- 
TimecKiic iicnbiTaiiiiH KaOe.iH iipo- 
HSBOAHTCH BbinpH.M.lCllllbl.M 113- 
e.lbllOM n0.1HpilOCTII B TCMCHIIO 


t 


nPEOEPA30BATEJ1bHblE nOflCTAHUHH 


r.iaBiibie TpaHC(|)opMaTopbi. .iHiicfiiibie peaKTopbi, iiaMcpine.ib- 
Hbie TpaHCcJiop-Maropbi tokb ii iiaiipsi/KeiiiiH (iioctohhiioio ii iiepo- 
xieHHoro TOKa), pa3'beAnniiTC.iii ii bboau KaOe.ibiioii .iiiiiiiii pas- 
xiemeHhi iia oiKpuTOil Haem noACTaiimiii. OGimiii bha oTKpi>iToii 
noACTaimiiH noKaaaii iia cjiar. 4. 

r.iaBHbie TpaHccjiopMaTopbi — OAiioiliaaiibic Tpo.xoO.xiOTomibio. 
MotUHOCTb (})a3bl 12 TbIC. KBa. HoMlllia.lbllOO liaiipH/KOMIIe ABy.X 
ocHOBiibi.x oGmotok: ceTeBoii — 110 kb h c.xoMiioii — 170 kb. 
TpeTbH oG.MOTKa 6 — 10 kb Ma.io.xiomiiaa h npeAnaaiiaMeiia a.ih 
peaepBHpoBaHHH nHTamiH coGcTBeiiiiu.x iiy>KA. Pory.mpoBaiiiie iia- 
npHJKOHHH ocymecTBAHerca CTyneiiaxiii b npoAo.ia.x +4X2,5')li 
nyTCM nepeK-iKmemiH OTBeTBAeiiHfi (0c3 iiarpysKH) iia cropoiic 
cereBofi oG.motkh 110 kb. KoiicTpyKUiiH oGmotok AOiiycKaer co- 
eAHHCHiie ceTCBofi oGmotkh b BBCSAy h.ih b Tpeyro.ibiiiiK npii co- 


f 
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Oiir. A. Ooim:H r.n.i oTKpwTofl iioacTaHiniH. 
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<l>iir. 6. OOiuiiM Biia sa.ia ptvthux bchtii.ich 


xpaHeHiiM saiiaHHoro K03(})(J)iimieHTa TpaHC(})opMamiH. Ox.iajK;ie- 
Hue Mac.inHoe c ecTecTBeHHofi mipKy.iHUHefi ii npHiiyiiiiTe.nbiibiM 
oSjyBOM. Bee ojhoh ({)a3bt 84,5 t. 

/iHHefiHbie peaKTopu npn HOMiina.ibHOM tokc nepe;iami 150 a 
HMeiOT lIHayKTHBHOCTb HOpflJKa 5 CH. PcaKTOphl paCC4HTaHbl lia 
nocTOHHHoe Hanpaa^eHiie 200 ko no OTHOuieHHio k aeM.ne. Biieui- 
Hiifi BHii peaKTopa noKasan na (j)Hr. 5. 

B^ aaKpbiTofi qacTH nojcTanmin paa.Memen aa.i pryTiibix bch- 
Tii.ieii ((J)Hr. 6), B KOTopoM, noMHMo BeiiTH.iefi, iiaxoj[iflTCfl ycipofi- 
cTBa ceronnoro ynpaB-ienna n BcnoMoraTe.ibiibie Tpaiic(})opMa- 
Tophi (4)Hr. 7). lUHT ynpaaienjiH, pacnpeaycipoficTBO AMft niiTamia 
COOCTBeHHbIX HyXCil, yCTaHOBKH OX.Ta>KilGHHR MaCJia, MaCTCp* 
CKiie peMOHTa BeHTn.ieii, ycTanoBKn 4.13 ncnbiTainiH BeiiTii.ieii 
noc.ne peMoma. .laOopaTopiiii h jp. 

PiyTHblE BEHTHJIH 

iI.nH npeoOpaaoBaHHfl xoKa npHMeHeiibi McravijinwecKHe oiiHO- 
aiioiiHbie pryTHue BenmiH. Ha s.neKTponepeaane ncno.'ibayiOTCB 
BeHTH.HH paaaHiHfaix .M04H(|)HKaunii. OciioBiibie SjiCKTpHqecKHe na- 
paMerpbi BeHTn.ieii. MaKCHMa,ribHbiH tok 150 o, oCpainoe nanpa* 
wenne 120 130 ko (MaKCHMajibHux), naaeniie Manpn/KciiHfl 


<I)iir. 7. BcHTii.ib 11 BcnoMoraTe.Tbiiue ycrpoilcTBa. 

/ _ rcHTii.-ib: 2 — uiKacp niiroKiiw; 3 — KoiutiicoTop aeaiiTcan iianpowcHiia: 4 — oktiibhoc 
oonpo'i'HB.ieHiie AeTiiiTe.in uanptDKcntH): S— peoKTop aab AC.Mn(})iipoiuiiiiifl BMCOKOMacTOTiiux 
Ko.icCaKiin: 6 — >ii(AHBiiAya.ibHMA ii-)o.inpyioimtn Tpaiic4)upMarop. 


B ayre OKano 35 a, k. n. a. 0,996. B OTHomeiimi KOiiCTpyKTHBHoro 
Hcno,(ineHnn BeiiTH,nH paajiiimibi. CxeMarimecKHH paapea oanoro na 
BciiTiijicfi npHBC/icii na (})iir. 8, a (t)OTorpa(J)im ero — na (|)iir. 9 
enpaaa. 

// 
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8. CxcMnniiieCKiiH 
Hepie^v pTVTHoro 
BeHTIMR. 

/ — aHo;i; 2 — ksto;!: 3 — err- 
kh: ^ — aiioabi nc;«ypHofl 

ayra; 5 — 4)ti.ibTp — anoa 
aepAHero B036y>KAc.‘H(tfl: 6 — 
aawHrare.ib: 7 — ^Kpatibi: 3— 
30iiT; P— KaToairuA Ko.inaK; 
/O aiJOAIlblft H30.7RTUp. 



<t>Hr. y. A\oiuHbiH BCHTii.'ib (c.icu.n) 

HHX nepciiaH nocTOHHuoro toko oucoKoro iianpH* 
>Keifnsi. 


Kaio^liioe naTiro cosAaeicn uie-neBUM 
3 a>KiiraTe.ieM ii ii .aa.nhueiiuiCM noASep- 
/KiiBaercH rpcMa aiioiia.Mii BOsSywaeiiHH. 

OrKamiafl chctcmb coctomt 113 asyx 
nacocoB: nocToaiiiio aeficTByiouiero ptyr- 
iioro Kacoca, coaiiaiomero BaKyyM BiiyTpii 

BeilTH.IB 40 10"^ MM pi. CT., H nCpilO^lH- 

MecKH BK.nioHaeMoro Hacoca npeaaapH- 


TeabHoro paapoKciiHB. BeiiTHaH h iio- 
CTOHHHO fleiiCTByiom,HM pTyriibifi nacoc npniiyaHTeabno oxaa>K- 
iaatOTCH UHpKyanpyioiuHM TpaHC({)opMaTopHbiM Macaom npH tcm- 
nepaxype 14— 18°C. 






12 


£ 


Piyxiibii; BuiiTiiaii HsoaHpobaiibi ox aeM.'iii iia 2CX) ko . Hscwih- 
HHH paaCiixa iia juie cxyneiiH. Ha nepBoil cxyriciiH, HaoaiipoBaMiioH 
ox acMaii iia 100 /co, ycxanoBaeiia uOutan aan bccx uciixHaefi naax- 
ijjopMa npoMOKyxomtoro iioxeiiuHaaa, KoxopaH npii paOoxe nepe- 
aami no cxcmc (|)nr. 1 coe/iniiciia aacKxpiiHCCKH c iiefixpaabio 
cxcMiibix oOmoxok xpaiic(j)opMaxopiioH rpyriiibi, a iipn paOoxe no 
cxcMc (jjHr. 2 — CO cpciineii xoHKoii npeoCpaaoBaxcjibiiofi cxeMU. 
lla naax(|)opMe npoMC/Kyxomioro noxenmiaaa ycxaiiOBaenu pxyx- 
iibie Bcnxn.'in. Ka/Kabiii na nnaMBiiayaabiion naax(l)opMe, itsoanpo- 
Baiiiioii ox naax(l)opMbi npoMewyxomioro noxenunaaa na 100 kb . 

/l.iia oOecnonciniH nopMaabiioro pe»<nMa paOoxbi pxyxnoro bch- 
rn.'iB on oOopyaonan pniioM BcnoMoraxoabiiux ycxpoiicxB, o6ecne- 
'iiiBainniiix aa/Kiiranne, BoaOywaeniie, eexonnoe CMeuieinie, noao- 
rpcB H ,ap. riHxainic coOcxaeniibix ny>Ka Bonxii.m ocymeexBaHexen 
4epc3 niKaij) BoaOywacinm, pacnoao/Keniibiii nepea Beimiaew na 
noxcnnna.xo Kaxoaa. B niKa(|)y B036y/KaennH CMonxnpoBanbi kom- 
Myxaunonnafi aniiapaxypa, Koiixpoabno-n3Mepnxc.ibiibie npiiOopbi. 
iniaiiKaxopbi 11 cnrna.nbiibie ycxponcxBa. ynpaB-ienne coOcxBeinibi- 
Mn ny>KaaMii nponaBoanxen c naouiaaKii ynpaBJicuna (na noxen- 
minae 3cM.n1) npii no.Moinn oncpaxuBiiwx nixanr. naa-xiiponaHiibix 
na 200 kb . 

HanpB/Kcime 380 a a-xa inixaniiH coOcxBeniibix ny>Ka 11 h.m- 
ny.xhcnoe naiipH/Kciine a.xa ue.xen viipaB-xenna BeiixiiaaMii no- 
aaioxcH B inKa(|) B 036 y>KaennH nepc3 1130.1 npyiomne xpaHC(})op- 
MaxopM. 

Kawabiii piyxnbn'i Bcnxn.xb n.Meex iinanBnaya.xbnbiii ii 30 .inpyio- 
lunii xpancctiopMaxop Momnocxbio 10 kbu c naanamiefi 100 kb , 
ycxanoB.ieniibni na n.xax(})opMe npo.MOKvxomioro noxenuiia.xa pa- 
aoM c Bcnxn.icM 11 n.M(’;-omitn nexbipe rpynnbi oO.moxok. Mariinxno 
lie cBaaainibix apyr c apyroM, a.na nnxanna co 6 cxBennbix nywa h 
a.xa cexomioro yripaB.nenna. 

Hanpa>Kcnne a.na nnxanna coOcxaeinibix nywa BCiixiiaefi noa- 
Boatixca K niiaiiBiiaya.nbHbiM naainpyiouiiiM xpaiiccjiop.MaxopaM 
qepc 3 paaac.xnxe.ibnbin uiKai]) (ycxanoB.ien na naaxcjiopMe npo- 
MOKyxomioro noxeimna.xa) ox oanoro rpynnoBoro nao-inpyioiuero 
xpancijjop.Maxopa Mouinocxbio 200 kbo , c nsojiamiefi na 100 kb . 
pacno.xoJKennoro na noxenmia.xe ae.M.in, 

Aan pcMonxa Bonxn.ncii n noc.ieayiouuix nx ncnbixannn npn 
iinBepxopnoii noaexanmin oOopyaoBaiibi cnenna.nbUbie peMonxiiue 
MacxepcKne h ncnbixaxe.ibiibie ycxanoBKii: exena fl-xa xoKOBon (|)op- 
MOBKn, aKBiiBa.xenxnaa cxe.va ((|)ni-. 10), Momnbni BUCOKOBoabx- 
iibiii cxeiia. 

C 1955 r. na nepcaane ncnbixbiBaroxca b ycxoBiiax onuxnon 
3Kcn.xyaxau.nn oCpaaubi Moinnbix Bcnxn.xen, paapaOoxannbix a.na 
npocKxiipycMbix aa.xbiinx nepeaan noexoannoro xoKa ((j)nr. 9 ) 
BbicoKoro Hanpaa<enHn. 
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<t>Mr. 10 . 3 KBiiBa.ieHTH.iH c.xe.Ma a-iH iiciiNTaiiiiH. 


HepTopiioii noacTaHUHHx. Pery.iHTop roKa noaaep>KHBaeT aaaaHnoe 
aHaweiiiie TOKa b jihiihh aaeKTponepeaaMH npH K(xne6aiiHRx Hanpa- 
/Kciiiia nepcMeiiHoro TOKa Ha npHeMHoii ii ncpcAaiomeii noacraH- 
UHBx. KoMnaynaHpyiomee ycrpoflcTBo noaflepjKHBaer saaaHHoe 
aiiaaeMHe yr.ia noracaiiHa BenTHJieii h 3thm oSecneMHBaer ycToii- 
MiiByio pa6oTy HHBcpropa npH MHHHMa.nbHOM norpeeaeiiHH peaK- 
TiiHiioii MoiHiiocTii H3 npiie.Miiofi ceTH. OpH yrjic noracamia, pau- 
iioM 15 3.1. rpaa., HiiBcprop noTpeG.iacT 0,5 Kea peaKTHBiiofi moui- 
nocTH iia Kaatabiii KH.ioBaTT BuaaBaeMoii b ceib aKTHBiiofi wom- 

IIOCTH. 

CoBMCCTiioe aeticTBiie pcry.iaTopa roKa h KOMnayiiaHpyiouicro 
ycTpoiicTBa 3iiamiTe.ibiio o&ieraaeT npoTeKaiiHe nepexoanux npo- 
ucccOB npii KpaTKOBpe.MCHHbix napyuiemiax pa6oTbi BeiiTHaefi nii- 
ucpTopiiofi noacTaimiiH (nponycKH 3a>KiiraHiia h npo6oH) h cno- 
coOcTByeT 6bicTpo.My BOCCTanoB.ieimio HopMa.ibHoro pe>KHMa. 

K OCHOBMbIM CeTOMHbl.SI 3am.HTHbI.M yCTpOliCTBaM OTHOCBTCa: 
aaiiuiTa or o6paTiioro 3a>KiiraHHa iia BbinpaMUTC-ie, aH({)())epeHmi- 
a.ibiiaa aaiuiiTa iiiiBcpTopa a aaimiTa ot KopoTKiix 3aMbiKaiiHfi 


I CETOHHOE ynPAB.nEHHE. PEryJIHPOBAHHE 
H 3AmHTA 


/l.ia ocymecTB-ieHna npeo6pa30BaHMa TOKa bciitm.ih, vcraiioB- 
•leHHbie Ha BbinpaMiiTe-ibHofi h HHBepTopHOM noiicTaimnax. .ao.i>K- 
Hbi BcrynaTb b pa6oTy (aawiiraTbca) b onpeiie-ieniiOM noc.ieaoBa- 
TC-ibHCKTH. Ka>Kjbiri BCHTii.ib sajKiiracTca pas b nepiio.i b tot 
MOMeHT. Kor.aa Ha ero cerKv noAaeica HMny.ibc no.io>KiiTe.ibHoro 
HanpaweHHH. Ha.MeaeHHe (j)a3Horo no-ioyKeHiia ccTomibix ii.vmy.ib- 
COB npUBOJHT K COOTBCTCTByiOlUeMy H3MeHCHlllO lianpaiKeilHH 
nocTOHHHoro TOKa na lUHHax npeo6pa30BaTe.ibiioii iioacTaimmi. 
a c.TeaoBaTe.nbHO. ii tokb a.ieKTponepejaaH. ripeKpameiiiie no.aami 
ceTOHHbix H.Mny.ibcoB Ha Bce BeHTH.iH BunpaMUTe-ibHofi noiiCTaii- 
miH BbisbiBaer 6bicTpoe CHn>KeHHe tokb ao iiy.ia. wto paBiiocii.nbiio 
OTK.nK)MeHHio 3.ieKTponepeiiaaH. 3th bo3mo>khocth ceTomioro 
ynpaB-icHna ujHpoKo iicno-ibsyiOTCH a-ia aBTOMaTimecKoro pery- 
•TiipoBaHHa M 6biCTpo;ieHCTByiomeri aaiuHTbi. 

Or ycTpoHCTBa ceTOHHoro ynpaa-icHHa H.Mnyabcu aocTaTOHHO 
6aibuiori MoiUHOCTH nepeaaioTca aepea Hao-iHpyiomHe Tpaiiccjiop- 
MaTopu K ccTKa.M BeHTHjTefi. Ha Ka>Kiibiri BCHTHab nocTynacT hm- 
ny.ibc c aMn.iHTyflOH 350 e. CxcMa nepeaaMH HMoy^ibcoB cctom- 
Horo ynpaB-ieHHH npHECAena Ha (})Hr. II. 

AflTO.MaTHqecKoe peryaapoBaHHe 3.neKTponepeiiaMH ocymecT- 
BjiaeTca pery.iaTopoM Toka h KOMnaynaHpyiomHM ycTpofiCTBOM, 
KOTOpUe yCTailOB-ICHbl COOTBCTCTBeUHO Iia BbinpaMHTeabllOH H HH- 


c 


T) 



II. C.xcMa nepeiiami HMny.nbcoa ceroMHoro ynpao.icHiin. 

0 — cJwsopery.iHTop: // — iictomhiik nepaiimibix itMny.ibcoB: — VCH.iiiTe;ib nepoiiqiiux 

HMny.ibCOH: // — iiiiTaHMe ycuniiTC.-ja; //i/r — npoMOKyromiwn iiaoAiipyiowHft Tpanc*OD- 
Marop: /f/rr iiiiAi<oit;iya.ibHun ii3o.iiipyiomiin TpaiiCipopMaTop; — ccToqiian iTenb' 
/— — rpynnu ocHTiiiicfl. * 


U 
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B JiHiiHH nocTOHiiiioro TOKa. Bee 3th 3aii;HTbi fleficTByiOT xa ycTpofi- 
CTuo ceTO>iHoro ynpaB-nema BbinpHMHTe.ibiiofi noAcraHUHH; ohh 
ripeKpamaioT noiiaMy ceromibix HMnyflbcoB ii sthm aanapaiOT bw- 
npHMHTUJib. riocjie OTitnio>ieHHH 3.aeKTponepcaami ot KaKoii-;iH6o 
aaimiTbi Mepea 0,06—0,5 ceK. BbinpflMHTe.ab aBTOMartmecKu omn- 
pacTcn, T. e. npoHcxoam aBio.MaTHMecKoe noBTopiioe BiuiiOMeHiie 
3jicKTpoiicpe4a4H. KpoMe criemi(J)HMccKHx ccTomibix aaiUHT, hmc- 
K1TC5I oObiMiibie aaiuHTiibie ycrpoMCTBa, aeiicrBywuine iia otk.iio- 
MuiiHC BbiK-nioxaTejieii iia CTopoiie nepeMeiiHoro TOKa. 

OcoObiM aBTOMarimccKHM ycrpoftcTuoM, jeftCTByiomHM nia ce- 
Tomioo ynpaB-neiiiie HUBepTopa, HB-naeTCH raK HaabieaeMoe noj-' 
XBaTbiuaiouice ycTpoiicTBo. Oiio onpeae.iaeT, b KaKoii rpynne bch- 
Tii.acii iipoii3oiiie.’i riponycK sawiiraiiHa, ii epaay we oxtiiipaeT 
;ipyryio rpynny itenTii.neii, npeaoTBpamaH bthm onpoKHAbiBaiiHe 
HiiBcpTopa. CKC-ieTiiaa cxcMa ceroMMoro ynpaB.ieiiHfl, pery.aHpo- 
^ iiaiiiiH n ceTomioii aamiirbi npHBejeiia iia cljtir. 12. 

iripoBcaeiiiibie iicc.ne.ioBaHiiH »a onuTHO-npo.Mbiiii.ieiiiioii nepe- 
.aaac Kaiiiiipa — MocKBa no.iTBep 4 H.nH npaKTimecKvio bosmow- 
iiocTb nepeaami aiicpnin nocToaiinbi.M tokom h no3Bo.iH.nH bu- 
fipaTb iiapaMCTpbi ii cxe.Mbi a.na npoeKTiipoBaiina npo.MbtuiaeHiioH 
ncpe.iami anepriiii nocToaniibi.M tokom BucoKoro iianpawcHiia na 
6 o.nbiime paccToainia. 

HAJIAAKA H OCHOBHblE BHAU HAPyUlEHHR 
HOPMAAbHOn PABOTbl HEPEAAHH 

riepe.T iiycKo.M nepeaami pTyiiibie BeiiTii.m npoiu.nii no4roTOB- 
Kv nvTC.M BbicoKOBO.nbTiioil ijjopMOBKii Ha CTeHiic opii noacTaiiuHM 
II Mockbc. Bnaaa.ne nepejaMa 6bi.ia Bieiioaena iia noiiHweniioe 
iianpaweiiHc 100 k 8 h nepBoe Bpeva paCoTa.ia oaeiib HeycToiiMiiBO 
4a>Ke npii nomiwenHO.M i{anpa>KCHHH. HenpepuBiiaa ee pa6oTa 
Hcmic.ia.nacb iiecKo.ibKHMH qaca.Mii. BK-noMeaiie nepeaami b pa6o- 
TV qacTo conpoBowAa.iocb noBTopHbiMii OTK-moHCHiiaMH. 

Ha 6 .i( 04 a.ii!Cb qacTwe noracamia Aewypiioii Avrii, nponycKii 
sawiiraiiHa, nepeapbiTiia aaoAHbix iiao.naTopoB BeiiTii.nefi, a Taxwe 
»i304HmiH aanapaTypu ii ueneii BTopumioii KOMMyTamni bciiomo- 
raTe.ibiihi.\ uiKacJjoB, iiMeiomiix noTenmia.nbi BeiiTH.nefi. Opii pa 6 oTe 
nepciiami noaBJiaJiiicb cii.ibiibie paAiionoMexii. 

noc.ne npoBcaemia HexoTopbix McponpiiaTiiH ii. b MacTiiocTii. 
y-nymuemia cocroaiiiia H30.nauHH ueneii BcnoMoraTe-ibiibix uiKa({)OB 
H Hx aauoiTbi nepeuana, npopa 6 oTaB iieKOTopoe BpeMa iia uanpa- 
wenHH 100 Ko, 6 bi.na nepeBe-iena b cepeAiiiie 1951 r. na nanpawo- 
ime 200 kb . 

C nepe.xoaoM na no.iiioe pa 6 oHee nanpaweime 200 kb noaBn.i- 
ca pau 4 ono.niiHTeabHbix aB.neiinn. xiajio ii.iH noaTii HeaaMeTiibix 
npn paOoTC iia nanpawemni 100 kb . 
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<noHBH.iiicb o6paTHbie 3n>KiiraMiiH iia BbinpaMHTe.ie, npo6oii 
BeHTii.ieii B npBMOM HanpaB.neHHii na HiiBeprope, 6ojibiijiic nepe- 
HanpR>KeHHn, Bbi3biBaiomne nepeKpuTiia saupiTHbix npoMe>K>-TKOii. 
iiaanHTopoB BenTiKnefi ii apyroro oCopyaoBamiH ycii.nii.niicb pa- 
aiionoMexii. ' 

Ocmi.'i.iorpa(})imecKaH aaniicb nepexoanux npoueccoB npii tia- 
pyiueiiiiRx Hop.Ma.nbHoro pe>KiiMa ii npii bk.iiomcii)ihx nepcaami. 





^00x6 

13. Ocuii.i.iorpa.M.«a bk-homchiih 3.ieKTpi>iicpeja-iii iia iicpc.iapHiKcmivK* 
Ka6e.ibHyK) .imiiiio, 

l/-Kanp,.*e„„e na 3a*MMa.x npeoCpaaOMte.ia no.wa«,i»; 

aHo.i— Karoa Ha rpynne aeKTii.icn ii oaiiovt ii.io'u*. 

4)HKCHp0BaBiijaB TOKH II Haripfl>KeiiiiH B pa3.iimMbix ToiKax c.xe.vii.r 
nojcraHmiH, no3BO.iii.ia BbinBiiTb iia.mmiie Ko.iefiaTe.ibiibix rino- 
ueccoB 3ByKOBon nacTOTbi. 

^Tii Ko.ie6aHHH H HanpHwemia npii vKaaamibix poKiiMax cot- 
jaBa.iii eaibiuHc nepeHanpHavemm Ha orje.ibHbix 3.ie.MeiiTax lu- 

3a<{,nKCMpoBaHo nepcHanpa- 
noc.aeiiOBaTe.ibHo BK-noMemibi.x BeiiT.i.iax bJiho 
400 »ca, a Mewiiy nanoca.viii Bbiuje 500 kb. 

Max ocmi.i.iorpa.M.Ma Hanpaaxemif, i.a 3 a>K.i- 

.la.x npeo6pa30BaTe.iH h iia rpynne BeiiTii.ien npH bk.ik)mciiiiii 
nepejaHH na aapajKeHHyio .iiihhio, rje oTneT.iiiBo Biiiiiibi nepeiia- 
K0.ie6a„„RM„ sByKOBof, nacToru. oTm .t 
.iorpaM.Ma othochtcr k nepiioiiy pa6oTbi nepe.i.ami ao vcTaiiMK . 
.ieMn(j)HpoBaHHH Ha .iHHefiHbix peaKTopa.x. vcTaiioBMi 

HanOo-iee xapaKTepnuMii ii BawiibiMn iieno.iaAKa.MH nanv- 

3amH^a7"R B^BeHTMa^'^ «B-iH-T'Cb: oOpaTiibie 

aawHraHHH b BenTii.mx Bbinpa.MHreia, noracaiiiiH ayrii bo 36 v>k- 

crao 3 Hue"nDo 6 oM“B^nn“''^"”" oGcax noa’cTaiimiRx. 

CKB 03 Hbie npoOoH B npH.vo.M HanpaaieiiHH BeHTn.icfi HiiBeDTon-i 

S"” «3o:™™sz;: 

3 awHraiiHB a ipe.x noc. 3 eaoBaTe. 1 biio BK.iaa'ieiiHwx 
BeHTH.iHx Bbinpfl.MHTe.iH HBJiflaHCb peiy.ibTaiOM npoOofl BeHTnieii 
B HenpoBOiiHiuyio naiynojiny h conpoBoaua.iHCb kodotkhm aaiiiw 
Kan^HeM cxeMHOH oOmotkh ipaHccJiop.MaTopa nepei bchtioih BunpH- 


BBOACHHe ccToiHOH saiuHThi, MrHOBBHHo iieftcTByiomeii npH 
uOpaTHbix 3a>KHraHHflx, no3BcxiHiio sannpaTb BunpHMHTeiib ii 
npeiiynpe>KaaTb caeiiyiomHe KOMMyiauMH tokob, b pe3y.ibTaTe 
Hero npoTeKaHHe aBapniiHoro TOKa orpaiiHHHBaeTCfl OiiHoft noay- 
BOJiHotl, AiiHTejibiiocTbio nopfliiKa noiiynepHoaa npoMbmiiieiiHoi'i 

HaCTOTbl. 

Baaroiiapfl 6 bicTpoiieHCTBHio cctohiioh aauiHTbi ipanccJiopMa- 
Top, npeTcpncBuiHii aaS.S.iCT- 

HHii cpoK SKcniiyaTauHH mho- 

wecTBo oOpaTHbix aajKiiraHHfi, 
nociie BCKpbiTHfl oKaaa.ir.fl b 
. xopoiucM cocTOHiiHii. “irr- ^ 

Ha (j)Hr. 14 npiiBeAciia th- ^ ^ ~ 

) niimiafl ocmia.iorpaMMa Toxa 4-M^ "■ 

B oO.MOTKax TpancijjopMaTopa 
BbinpflMIITO.lfl iipii oOpaTHO.M 
3 a>K;irnHitH c aanitpaHiio.M bu- 
lipflMHTC.lH CeTOHHOii aaiUHTOH. 

AMn.iiiTyiia aBapiiHiioro 

TOKa aaBllCHT ot MO.MeiiTa no- !'*• Ocmu.iorpaMMa CKsoanoro 

flB.lCHHfl oOpaTHOro 3a>Klira- o^P^’fiioro aaiKiiramiR c ceTORHhi.M 

Hiifl H B c.iyMae 6biCTpo;ieii- , , Bhinpa.MnTe.iB. 

j java/av. / — ynpaB.iHiomirc iiMny.ihCu; 2 — tokii b 

CTByiOmero aaniipanilfl CCTOK ■tajav c.\bmho(I o6pa6oTKB TpaHC(pop«aTopa: 
Bbinpfl.MHTe.ifl npeiie.ibHoo 3 !ia- •»-to 

MCHiie TOKa lie Bbixo.iirr 3 a 

iipcAc-ibi TOKa oGbimioro KopoTKoro aaMbiKaiiiiH 3 a TpaHcifiop- 
.xiaTopo.xi. B iiaiHCM ciyHae npeiie.ibHoe aiiaMeHiie 6bi.io ncpHjKa 
lO-Kpariioro HOMiiiia.ibiioro TOKa ipaiictJiop.MaTOpa. 

OOpaiHbie 3 a>KiiraHHfl, xax npaBHJio, BusbiaaiOT OTiinoMCHiie 
nepeiiami, 110 b npouecce SKcn.iyaTamm Obi.io ycTaHOB.aeHO, hto 
OTK pbiTiie ccTOK BeHTii.ieii cnycTH iio.iii ceKviubi noc.ie saniipamiH 
oOecnemiBaeT ycnemiioe aBTOMaTimecKoe noBTOpHoe BK.iioHeHHe 
nepciiami b paOoTy. 

JlponycKii 3a>KiiraHHfl ii.iii KpaTKoapeMeiiiibie noracamifl iiyrii 
B036y>Kiiemifl OTae.ibiibix BenTH-iefi Ha BbinpflMiiTe.ie conpoBWK.ia- 
lOTCfl ciiiDKeiiiieM iianpfljKeiiHfl na sawiiMax BbinpflMiiTe.ifl 11 Bbi- 
auBaioT TaiMKOoOpaaHbie cniDKeHiiH TOKa b nepcaane, aaBiicamiie 
OT a.inTe.ibH0CTH 3Toii iieno.iaiiKH. 

fljiHTe.ibHbie nponycKH 3a>KiiraHHn 11.111 noracaHiin ayrii no3- 
OyjKaeHiiH B BeiiTii.ie conpoBoiKiiaiOTCH cHiDKCHiieM TOKa a nepe- 
jane .ao iiy.ifl noflB.ieHiieM npepuBiicTbix tokob. B CBoe BpeMH, ao 
npoBCAeiiiifl MeponpiiHTiiii no aeMncjiiipoBaiiiiio, aro auaBajic. 
fiojibuiiie nepenanpAweiiiiH 11 a 3.ieMeHTax cxcmu ripeo6pa30BaHHti. 

II, B MaCTHOCTII, Iia BCHTII.IHX. 
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3iiamiTe.ibiio .\y>Ke iioc;iea- 
CTBKH iipoiiycKOii 3a>KiiraiiHsi 
11 noracaiiiin ;iyrii uoariyjKyie- 
iiiifl u Beimi.'iflx iiMiiepTopa. 
3;iccb 3T1I MapyiiicMiiti, cwrii 
lie npiiiiHTb ciiemia.nbiibic Me- 
pbi, KOK npauii.'io, coiipoiiow- 
iiaioTCH iiapyiiieiiiieM iiop- 
Ma.ibiioii KOMMyTauiiii tokoh 
B iiiiBepTope, >iTO ni.iabiBa(:r 
onpoKiinbiiiaiiiie iiiiiiopTopa. 
B aauiiciiMocTii or xapamcpa 
iiapyuieiiioi oiipoKii.'ibiuaiiiie 
iiiiBepTopa iiMecr /iiia iiii.ia: 
oiiiio(|}a3iioe ii.'iii ,anyx(l)a3iioe. 
B ncpBOM cviyiac iipoiicxo.iiir 
3aKopa>iiiBaiiiic .’iiiiiiiii tiepe.i 
noc.ne.iOBaTC.ibiio HK/iio'ieiiiibic 
BeiiTii.iii oGeiix iio.ioiiiiii md- 
KTa o.lHoii (|)a;:bi. b .ipyroM 
c.iyHae Mcpea noiiTii.m ii cxc.m- 
iiue oGmotkh ;inyx (|)a3 rpaiii - 
(})op.MaTopa. Ha (})iir. IS npiiBcaciia ocuii.i.iorpaM.\ia iipoueocon 
B nepeaaqe npii ojHoiJiaaiioM pripoKiubiBaiiiiii iiiiiiepTopa. 

KaK BiUHO 113 ocmi.xiorpa.MMbi, npii onpoKii;ibiiiaiiiiii iiiiiicpro- 
pa no -iiiHHH H >iepe3 BeHiii.iii xoanr aBapiiiiiibio tokii c a.Mii.iiiTy- 
/lofi Bbiuie TpexKpaTHofi BC.iiimiiibi ot iioMiiiia.ibiiuro roKa. 
Ko.ie6aTe.ibHbiii xapaKxep toko ii iianpa/Kciiiia b .tiiiihh onpc.ie- 
■iHercH eMKOCTbK) Ka6e.ibH0ii .iiihhh ii iiiijyKTiiBiiocTbio .iiiiieiiiibix 
peaKTopoB. 

ripii CKB03H0M npo6oe na iiHBeprope rpcx iioc.ie.ioHaTe.ibiiii 
BK.iiOMeHHbix BeHTiuefi npouecc nporeKacr rio.ioOiio oiiiicaiiiio.My 
npH OnpOKlUblBaHHII HHBepTopa. 

Ha-iimiie cneuiia.ibHbix ycrpoiicTB pery.iiipo»aiiiiH ii saminbi 
B pniie ciynaeB KpaiKospeMeiiHbix Hapyiueiimi nosBOJincT iipeay- 
npeaHTb onpoKiiabiBaHiie iiUBepropa h.tii BoccTaiiouiiTb iiopMa.Tb- 
Hyio KOMMyramiio b HiiBepiope noc-ie onpoKipibiuaiiiisi. 

Ha (J)Hr. 16 aatia ocmi.i.iorpa.MMa npoueccou b nepe;ia<ic iipii 
OilHO<})a3HOM OnpOKHilbiBailHIl HHBCpTOpa, BbI3BailllOM IipoiiyCKOM 
3a>KHraHHH oahoii rpynnbi BeiiTH.ieii, c ObicrpuM iioccTaiioii- 
.leHHe.M HopMa.nbHori KOMMyrauHn b HUBeprope. 

B rex c.iy'MaHX, Kor^ja HopMa.abHan KOMMVTauHH b iiiiBcpTopc 
He BoccTaHaBviHBaeTCH, nepeaaMa OTitiioiaeTcsi nocpeiiCTBOM ce- 
ToqHoro ynpaaaeHHH. 





4>i!r. 15. Ociiiu.iorpaMMa oaHOi|>a3Horo 
onpOKHjbiBaHiiH iiHBepTopa iipii onpe* 
iie.ieHHO.M nponycKe 3a}KiirniiiiR b 
/ pynne BCHTn-iefi. 

/ — HanpaweHiic ho sajitnva.v iiimcpTopa: 
7 — ynpa B.i5rioiuiic iiMRy.ibChi; J— tokii n 
cxe.KHofl oCmotkr TpaHcipopMaropa' 
¥ — HHBepTHpyeMhin tok (npoBa.iw b Kpiiaofi 
•TOKa onpeae.iRioTCR pexnvov paCtoru nsMe- 
piire.TbHoro TpaHccpopvaropa nocTOHimorn 
TOkiax); 5— HanpHi«eHiie iia Ka6e.ibHc>n .iniiiiii. 




# 


r* 


riepeKphiTHC aiio;i- 

HblX H30JIHT0p0B II.TII 33- 
lUHTHblX npOMCOKyTKOB 

iiocJieaoBaTeJibiio hk-iio- 

HeiHIblX UCIITlIJICii KM- 

Bcpropa npiiBoaHT k 
TCM >Ke ripoucccaM, mo 
iipoCoii BeiiTH.ieii b n.nc- 
He MOCTa, a BciiTH.iefi 
BbinpHMHTe.-IH — K lipo- 
UcccaM, noAoOiibiM oG- 
paiiioMy sajKiiraiiiiio. 

Aiia.iH3 iipii'iiiii iiii- 
pyiJiciiiiii liopMa.ibiioii 
^ paGoTbi ripeoGpaaouaTe- 
• leii npoBOAti.icH iia oc- 
iioBC paccMOTpeaii}! aaii- 
iibix SKcn.iyaTamioiiiibix iia0.iio;ieHiiii ii aBTOMaTimecKofi ocmi.iao- 
rpa(|)ii>iecKOH aariiicii. a TaK>Ke no MaTepiia.na.M napaji.ie.nbiio npo- 
iioAiiMbix iicc.ne.iOBniiiiii b .naGoparopiiax ii iia caMofi nepeaave 
iia,a iicKyccTBCiiiio Bbi3biBac.MbiMii iiapyuieiiiiHMii iiopMaJibHOil 
paGoTbi. 

3 tot aiia.aii3 iiOKaaa.i, mto ociioBHofi npii>iiiiioii nepc<iiic.3eiiiifaix 
Bbiiue iiapyiiiciiini bb-ibiotch iieno-iaAKii b paGore pxyTHbix bch- 
riiacii: b AeiJieKTax naKyyMiio-Texiio.ionmecKori ii a.neKTpiiMecKofl 
IRWrOTOBKII MX II H lICKOTOpblX KOllCTpyKTllBlIblX IICXOCTaTKaX BCII- 
Tii.neii. 

Ha nepBbix srariax paGoibi nepejami jo npoBejeiiiiB Mepo- 
iipiiBTiiii no ;iCMnil)iipouaiiiiio no.io/KeHne ycyryGanaocb tcm, mto ■ 
iia yKaaaiiiibie iieno.aaAKii b BeiiTii.iBx iiaK.naiibiBa.niicb BBjieHHn 
nepeiianpa>Keiiiiii, BbiabiBaevbie Ko.ne6aTe.nbHbiMn npoueccaMH 
B cxe.Mc, KOTopbie Macro c.iy>Kii.iii npiimiiiori nepeKpurufi ii npo- 
Goeu. 



<J>iir. 16. Ocmi.i.iorpa.M.Ma oiiHoi))a3iioro onpo 
KiifluBainiH iitinepTopa c OucrpuM Boccra 
IIOB.aCHIIC.M IIOpMa.Ibllon KOMMyTaUHH. 

/ ~ ynpao.Tfiioiune iiviny.TbCfai: 2— itanpawcHBe m» 
aawiiMox iiiiocpTopa: 3— tokii a (}>aaax cxcmiioQ oO 
.MOTKii Tpaiic4>opMaTopn: 4 — iiiiecpTiipycMUfi roh 
(iipoHa.ibi B KpiiRon TOKa onpe;ie.ifiioTGii peMinoM 
paCoTbi MavcpiiTc.ibiioro rpaiic^iopMOTOpa TORa); 

■5 — lianptiiweHiic iia KaOc.iLMon .niiiiiu. 


3 


KPATKHE HTOTH SKCnJiyATAUHH 
OnblTHO-nPOMblUlJIEHHOn SJIEKTPOnEPEAAMH 

3a 5 .ler aKcn-ayaraunn no onuTiio-npoMbiiii.neiiiiori .iiiiiiiii no- 
CTOBHiioro TOKa nepeaaiio CDbiuie 600 m.iii. Keru a.neKTposiieprHH. 

B pcay.nbTare Buno.niicinibix iia.iaAomibix ii peKOiicrpyKTiiBHfaix 
pa6oT iiaAOKiiocTb aroii .niiiiHii anamiTe.abHo noBuciuacb. He- 
cMorpB iia iia.nHMiie Bcero .iiiuib oaiioro npeoGpaaoDarejibHoro 
arperara iia Ka>Kiion H3 noacraiimifi ii na Macrue onuru c iicKyc- 
CTBeiiiio coaaaBaeMbiMii TB>Ke.nbiMn aBapiifiiibiMii npoueccaMii, ao- 
CTHniyra ycrormiiBaa paGora ajieKrponepeAami. JjAiiTeJibiiocTb 
HcnpepbiBiioil paGoTbi .'iiiiiini npii iiOMiiiia.nbiibix napaMerpax 6e3 
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KaKiix-.iiiGo OTK-nioMeniiH b 1955 r. cocTauii.na CBume 1 000 Mac. 
B 1955 r. 6u.io Bcero rpii KpaTKODpeMeiiHux oTK/iiOMeiiiin, d tom 
ttiiuie OAHO npn HcnuTaHiiH iiOBoro aamtiTiioro ycrpoilcTBa h abb 
ii3-3a HeiicnpaBHOCTefi BeiiTiiAeri. rpa(})iiK aBapiiiiiibix h Bbiiiyw- 
AeHHUx 0TK.Ti0MeiiHri HcpcAaMH 33 1951 — 1955 rr. npiiBCAeii iia 
(^iir. 17. 

BaibuiiiKCTBO Hapyuieiiiifi paCoTU OTAC.ibiibix BeiiTHAcfi u bhac 
nponycKOB 3a>Kiiranna, oOpaiiibix saaviiraiiiifi ii.m noracaimii bo3- 



Oiir. 17. rp.ntJ'iiK .iDTo.M.'i- 
TKMCCKIIX II DUIlylKACIIIlUX 
OTK.TIO'leHIlii S.ICKTPOIIC- 
pcaa'iii no io.m.m skc- 
il.TyaT.iniiii. Miic.io otk.iio- 
'ICIIIlfl B 1951 r. B3IITO 
33 100%. 


/— o6mee ' 


K.iiowetiiin: 


.lefl II Bcno.MoraTc.ibiiu.x 
ycrpoflCTn. 


CyjKACHHH npoTCKaeT KpaTKOBpe.veHHO ii .iHKBHAHpyercH eucrpo- 
AeHCTByiomHMH aamHTHbiMH ycrpoficTBaMii nyrcM aaniipaHiia ce- 
TOK BeHTHAeil H.IH FIOAXBaTblBaiOmHM yCTpofiCTBOM Ha HHBeprope. 
ABTOMaTHMCCKHM nOBTOpHbIM OIKphlTHCM COTOK BeilTHACfl .IHIIlia 
COXpaHHCTCH B paOoTC. 

yAyMUJCHHC COCTOHHHH BeHTHAeil n03BOAHAO paClUHpilTb HpC- 
'ACAbi AonycTHMbix KO-TeOaHHil TeMnepaTypu o.XAa>KAaiomero Mac- 
Aa, a TaioKe He orpaHimHBaTb cKopocTb HaOopa narpysKH hocac 
BKAIOM eHHH AHHHH H H3.MeHeHHH Harpy3KII. TaKWe HenpephlBHO 
CHHHcaercfl yAe.TbHoe KOAHMecTBo oOpaTHbix sawaraHiiH, mto noKa- 
saHo Ha ({)Hr. 18. 

ABTOMaTHMecKan aanHCb Bcex aBapHiiiibix npoueccoB h napy- 
uieHHii B pafioTe ahhhh SAeiaponepeAaMH noasoAHeT cHCTCMaTHMC- 
CKH aHaAH 3 HpoBaTb ee paOoTy h npoBOAHTb Aa.ibHeiiiiiee ycosep- 
uieHCTBOBaHHe cxeM h o 6 opyAOBaHHH. 

OdbiT BKcnAyaTauHH noKa3aA, >ito ociiOBHoe chaoboc oOopyAo- 
Banne, b nepeyio owepeAb npeo6pa30BaTeAbHbie TpanciJiopMaTopbi 
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H AHiieitiibie peaKTophi, a TaK>Ke noACTaimiiOHiiaH iisoAflUiin paOo- 
TaiOT liaAOKliO, lieCMOTpsI Ha BeCbMa OOAbUlOe KOAHMeCTBO KOpOT- 
KHx saMbiKaimi'i, KOTopuM noABcpraAocb 3 to oOopyAOBaiiHe npii 
iiecKOAbKHx tbicHMax aBapHiilibix npoueccoB bo BpeMn onbiroB. 

HCKAlOMClIHeM fiblAH AHUJb HllAHBHAyaAbllbIC HSOAHpyiomHe 
TpailC(|)OpMaTOpbl, H30AHUHH KOTOpblX OKaaaAaCb lICAOCraTOMHOH 
aah ycAOBHii paGoTU b cxcmb 
iipeoOpaaoBaTeAbiibix noACTaii- 
UHii. MacTb H30AnpyiomHx Tpaiic- 
(pOpMaTOpOB SblAa BnOCACACTBlIH 
cMeiieiia. 

HecMOTpa iia cncmi(|)n>iiiocTb 
II CA0>KH0CTb oOopyAOBaiiHH npe- 
oOpaaoBaTCAbiibi.x noACTanu.Hi'i 
iiocToniiHoro Toxa, o6cAy>KHBaio- 
miiii ncpcoiiaA 6e3 ocoOux TpyA- 
iiocTeii ocBoiiA aKciiAyaTauiiio 
sACKTponcpcAaMii. Ecah b ncp- 
Bbiii nepiiOA SKcnAyaTamiii b 3a- 
AC pTyTiibix BeiiTiiAeii AC/KypnAii 
TCXIIIIKII II 3AeKTpO.M01ITepbl. TO 
3a nocACAHiie 2 roAa tcxhiikii 
OT Ae>KypcTBa ocBo6o>KAeHbi ii 
B 3aAe BeiiTiiAeii iiaxoAiiTca AHuib 
sACKTpo.MOiiTop, rAaBHbi.M o6pa- 
30M aah i|)HKcamiii Bcex iiafiAio- 
.leilllii BO BPCMH OnblTOB H Hop- 
MaAbiioii 3KcnAyaTamiii. 

/taiiiibie o K. n. a. h noTepax b onbiTiio-npo.Mbiiii.neHHori nepe- 
.Taac Kauiiipa — MocKBa npiiBeAeiibi Ha (fiiir. 19 . 

obtc-KCm 



a la a V nama ii 

Mectnitu 

<tiir. 18. iliiiia.MiiKa o6paTHNX>''^'V 
3a)Kiiraiiiiri BCHTii.iefi 
B 1953—1954 rr. 
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0 w Xd u so wo M wo 

Ton Jtiwuu, a 

<t>iir. 19. Ko3(|)(])iiuiieiiT no.ieaiioro aeficTBiiB ii nprepii b onuTiio-npoMbHB.ncii- 
iiofi nepeflaMe. 
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